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THE NATION AND PETROLEUM GEOLOGY TO-DAY’ 


By HUGH D. MISER 
U. S. GEOLOGICAL’ SURVEY 


QuR nation is entrusted with a rich heritage of 
abundant petroleum. The annual output of this essen- 
lal mineral fuel may be expressed in barrels and 
lollars, but to offer a fitting measure of its importance 
vould require an appraisal of the service of petroleum 
n terms of human welfare and progress. 

Chief among the many uses of petroleum is the gen- 
ration of power. Such power drives 30 million motor 
ehicles on the nation’s highways, 14 million tractors 
bn American farms, our merchant vessels and Navy on 
'€ ocean and our planes in the air. Altogether one 

rd the mechanical energy produced in the United 
1 Address of the vice-president and chairman of the 
oe on Geology and Geography, American Association 

vancement of Science, Columbus, Ohio, Decem- 


per 27, 1939. Published by permission of the director of 


nteri owe Survey, United States Department of the 


States comes from petroleum. Also, crude petroleum 
provides the plentiful supply of lubricants that has 
made possible our machine age. 

The modern petroleum industry dates from the 
drilling of the Drake well in Pennsylvania in 1859 
and, although the industry now encircles the earth, our 
country leads in the development of the industry and 
it produces and consumes three fifths of the world’s 
oil. Also, our known oil reserves are equal to those 
of the rest of the world. 


PRODUCTION OF PETROLEUM 


The value of our petroleum output for 1938 ex- 
pressed in dollars is one third the value of the entire 
annual mineral production of the United States. The 


next mineral product in point of value is coal, the 
next is natural gas, and then follows iron. 


Further 


2950 


comparison reveals that the total value of all the 
metallic mineral products combined for that year is 
two thirds the value of the oil output. 

Our domestic petroleum production is obtained from 
about 370,000 wells in 23 states; only a small part— 
about 5 per cent.—of our domestic consumption is 
imported from other countries, and the exports are 
equal in volume to 16 per cent. of the domestic pro- 
duction in 1938. 

The production of petroleum in the United States 
has mounted rapidly during the twentieth century, 
when it has been related primarily to the expansion 
of the motor-fuel demand. The first billion barrels 
of oil had been produced by 1900, 41 years after the 
first barrel was recovered from the Drake well, but 
the present year, the eightieth anniversary of the in- 
dustry, has witnessed the production of the 22-billionth 
barrel of oil. Of the producing states, Texas ranks 
first, having produced a quarter of the total output of 
the nation’s oil to the end of 1938, California ranks 
second, with 24 per cent. of the output, and Oklahoma 
is third, being credited with 21 per cent. 


RELATION OF GEOLOGY TO PETROLEUM INDUSTRY 


During the first half century of the petroleum in- 
dustry geology was utilized only to a limited extent 
in the finding of oil. Progress was, however, being 
made from time to time in the demonstration of the 
relation of petroleum to anticlinal structure, and by 
1915 this structural relationship had been established 
so clearly in numerous areas that geology was then 
generally accepted by the industry as a valuable tool 
in the search for oil. 

The number of geologists now serving the industry 
in the United States, in the employ of companies and 
of governmental and other institutions, and in other 
capacities, appears to exceed; 3,000—a number some- 
what larger than the number of geologists in the United 
States who are members of the American Association 
of Petroleum Geologists. Altogether 2,638 geologists 
living in the United States were members of this 
organization on March 1, 1939; and of this number, 
2,064 oil geologists live in the five leading oil-producing 
states, Texas, California, Oklahoma, Louisiana and 
Kansas. To express the quantitative relation of geolo- 
gists to oil, there is one geologist for each half million 
barrels of oil produced in those states in 1938. 


CURRENT MetHops EMPLOYED IN PETROLEUM 
GEOLOGY 


In the solution of the geologic problems involved in 
the search for oil new methods of technique and new 
trends in the application of geology are developed and 
adopted from time to time by the oil industry, and old 
methods and practices are frequently modified or 
abandoned. Some of the current methods and prac- 
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tices employed in petroleum geology are here briefly 
mentioned. 

Surface geologic surveys to locate favorable areas 
for oil by the mapping of anticlines, domes and othe 
structural features reached their peak application be. 
tween 1920 and 1925 and have thus occupied for many 
years a place of decreasing importance in the finding 
of new oil fields. Accordingly, from year to year, » 
increasing proportion of effort and funds is devoig 
to the study of subsurface geologic features that ay 
not discernible from an examination of the expos 
formations. 

Core drilling for the determination of Zeologic 
structure was first employed by the petroleum indy 
try in the United States in 1919 and is still being 
employed in parts of the Mid-Continent region. Ais, 
in this and other regions a current practice is t 
obtain the cores of oil sands and other important hej 
for a study of their character and fossil content. |; 
recent years rapid routine methods for measuring th 
physical characteristics of sandstone cores have beg 
developed. The laboratory orientation of well cor 
by their magnetic polarity, developed in 1928, pr. 
vides a rapid and inexpensive method of determinix 
the dip of core samples that have good bedding plane 
and a sufficient content of heavy minerals in whi 
polarity has been induced by the earth’s magnetic fidi. 

The microscopic examination of well cuttings wa 
begun on a large scale in 1917, and since that tim 
it has reached a place of fundamental importance. 4 
special method for the study of well cuttings of lime 
stone and dolomites that was introduced in 1924 ly 
H. S. MeQueen consists of a microscopic examinatid 
of insoluble residues that are obtained by dissolv 
the cuttings in hydrochloric acid. 

Micropaleontology has been an integral part of tlt 
oil business in the United States since 1924, and i 
employed for determining the age and local and di 
tant correlations of the rock strata. 

Geophysical methods, magnetic, gravimetric, electt: 
cal and seismic, are widely used in the United State 
as a means for locating and mapping buried stne 
tural features. In 1924 oil companies discovered thie 
salt domes in the Gulf coast region by geophysial 
methods, and since then more than 100 salt domes! 
the Gulf coast region and numerous other structunl§ 
features from New York to California have be 
located by such methods and later established } 
drilling. 

The electrical logging of drill holes was develope 
in 1928, and its applications have become increasité! 
valuable from year to year. From the records of lie 
obtained by this method, the nature and thickness ¢ 
all oil- and water-bearing zones are determined. 4! 
their use permits short-distance correlation of fom 
tions within oil fields and, in conjunetion with lithe 
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logic and paleontologie studies of cores and cuttings, 
ermits also long-distance regional correlations. 

A method, commonly known as “soil analysis,” 
whereby the areas of greatest concentrations of hydro- 
carbons in the soils are determined, is at present receiv- 
ing consideration as a possible aid in the exploration 
for oil. 

A development that is of great value not cnly in 
geologic mapping but also in other phases of the oil 
industry is that of airplane photography. As a result 
of the tremendous improvement of airplanes, cameras 
and photographie methods during the last several 
years, mapping of this kind has become an indispen- 
sable tool of the petroleum industry. Indeed, aerial 
photographs are useful in so many industries and gov- 
ernmental activities that about two thirds of the area 
of the United States has been so photographed. 


CoNTRIBUTION OF PETROLEUM GEOLOGY TO GENERAL 
ScIENCE OF GEOLOGY 


Petroleum geology enjoys a wide field of opportunity 
for the investigation of surface and subsurface geo- 
logie features. A great store of information has been 
provided by the 970,000 wells drilled for oil and gas 
in our country, and up to the beginning of 1939, 203 
wells had been drilled below 10,000 feet. The deepest 
well, which was completed in 1938 in the southern San 
Joaquin Valley, California, reached a depth of 15,004 
feet. In addition the depths reached by geophysical 
methods exceed 30,000 feet. From the information 
supplied by these and other sources petroleum geology 
has made notable contributions to the general science 
of geology. | 

One of these contributions has been the revolutionary 
change in our knowledge of the geology of the salt 
domes in Louisiana and Texas in the last quarter of a 
century. Now the domes are generally regarded as 
intrusive plugs of salt that moved upward from bedded 
salt of probable late Jurassic age. As an example of 
an area whose tectonic map has undergone great trans- 
formation as the result of oil exploration the Gulf 
coastal plain may be cited, for the tectonic map of that 
area has been modified by the addition of such struc- 
tural trends as the Mexia fault zone, the buried course 
of the Ouachita belt of Paleozoic rocks and the Gulf 
coast geosyncline. 

Stratigraphy, of a refined character, has received 
Impetus in consequence of the requirements of the oil 
industry for exact information concerning the thick- 
neas and character of rock strata of prospective oil 
regions and of areas under development. For example, 
petroleum geologists, in their search for structural data 


in western Kansas, have matched the intervals between 


bentonite beds in the Niobrara chalk in a way sugges- 


o of the matching of tree rings by archeologists in 
ating ancient pueblos in New Mexico and: Arizona. 


SCIENCE 








251 


A scientific product of an investigation by N. W. 
Bass and his coworkers of the shoestring sand bodies 
that yield petroleum in Greenwood and Butler Coun- 
ties, Kansas, and Osage County, Oklahoma, is that 
these elongated lenticular sand bodies represent sand 
bars along ancient shore lines during the Pennsylvanian 
epoch. From data obtained in the course of the inves- 
tigation maps have been prepared showing the shore 
lines of the ancient seas as they existed in Kansas and 
Oklahoma 250 million years ago. 

The deep drilling for oil and gas provides not alone 
stratigraphic information but also structural data that 
permit the preparation of subsurface structure maps, 
both local and regional in character. In the words 
of R. A. Daly at the banquet of the Geological Society 
of America in Tulsa, Okla., on December 30, 1931, the 
petroleum industry has contributed the third dimen- 
sion to geology. 


DISCOVERY OF OTHER MINERAL PRODUCTS 


The petroleum industry, in its addition of this new 
dimension to geology, has had an unusual opportunity 
to discover new deposits of other mineral products. 
Commercially important deposits of five mineral prod- 
ucts thus discovered with the advent of deep drilling 
and search for petroleum are natural gas, helium, 
natural carbon dioxide, potash in New Mexico and 
sulfur in the coastal areas of Louisiana and Texas. 
The five industries centering around these may thus be 
regarded as quintuplets of mother petroleum in the 
household of the mineral industry. 


RESERVES AND FUTURE SUPPLY OF PETROLEUM 


The known reserves of petroleum in the United 
States at the beginning of 1939 reached the highest 
figure in the history of the industry. The different 
estimates of the reserves at that time ranged from 14 
to 17.5 billion barrels. Such reserves in the ground, 
like the stocks of petroleum held above ground, are 
constantly changing in quantity. They are depleted 
by the output of producing wells and increased by the 
discovery of new fields and deeper pools. 

The continued discovery of new sources of supply 
is essential for the survival of the petroleum industry. 
The extent to which new sources are discovered and 
made to produce depends upon the payment by the 
consumer of prices that will permit the industry to 
earry the heavy and increasing expense of new explo- 
ration and maintain profits. 

Much oil remains to be discovered in new fields 
and in deeper pools, but the exact location of these 
fields and the quantity of petroleum they will yield 
will not be known in advance of drilling. Neverthe- 
less, their number, whatever it may be, is definitely 
limited, and each newly found field leaves one less to 
be discovered. The day when the United States will 
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face a petroleum shortage does not now appear to be 
predictable. The distance to that day in the future 
lies not alone in the supply of oil remaining in the 
ground. It rests also with the geologist to continue 
to aid in the increasingly difficult problem of discov- 
ery, with the engineer to improve drilling technique 
and increase recoveries and with the chemist to con- 
tinue improvements in refining practice. In part, it 
rests on the price that the public can pay in the future 
for oil products; the ability of the public to pay future 
prices in turn depends in part on increased efficiency 
in their use. In a large measure the distance to the day 
of petroleum shortage rests on conservation and effi- 
ciency in the discovery, development and production 
of our future oil fields. 

Advances in science. and technology affecting the 
discovery, recovery, refining and utilization of petro- 
leum will undoubtedly continue. Thus far, such ad- 
vances have enabled us to keep and augment supplies 
ahead of needs, but they afford us no assurance that 
the same record can be maintained indefinitely. 

When a shortage of domestic crude petroleum ar- 
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rives and there is a consequent rise in prices of pety, 
leum products, substitute oil products from coal ay 
oil shale, alcohol from farm products and gases fro, 
wood will be utilized, just as they are now used 4 
some extent in certain countries that possess little 
no oil resources. The cost of making gasoline froy 
coal in British and German plants is probably thre 
or four times the present cost of producing gasolix. 
from petroleum in the United States. Concerning this 
subject Dr. Fieldner, of the Bureau of Mines, remarks: 
“These costs will be reduced by further research, by 
no other liquid motor fuel, whether it be from ¢oa| 
oil shale, or vegetable matter, can hope to be as cheap 
as our present petroleum fuels.” Should coal be calle 
upon to supply the demands now met by oil and gy 
the coal deposits of the United States would, according 
to independent estimates by Dr. Fieldner and T. 4 
Hendricks, last about 2,000 years. These estimate 
are based on the assumptions that coal will be callej 
upon to supply energy at the rate of the peak energy 
consumption of 1929 and also that there will be a 3 
per cent. loss of coal in mining. 


THE CASE AGAINST THE CELL THEORY’ 


By Professor BASILE J. LUYET 
ST. LOUIS UNIVERSITY 


MopeErN biologists, in general, resent listening to 
theories; they are interested, they say, in facts only. 
But the organization of the present gathering and of 
many similar ones, all over the world, to commemorate 
the formulation of a theory, proves, on the other 
hand, that there is still some consideration for this 
form of intellectual activity. Why, then, do the biolo- 
gists condemn theorization at times and honor it at 
other times? Is such an attitude mere inconsistency 
on their part? It seems, rather, that it is due to a 
state of mind which resulted from an apparent con- 
flict between two evident facts: one is that theories 
have often been dangerous because they were held as 
doctrines; the other is that the elaboration of theories, 
at least in an implicit form, is a necessary and unavoid- 
able procedure in any thinking. To reconcile our- 


selves with the situation we need only to recognize 


the necessity of theories but to remember also that 
they are dangerous tools which should be put in the 
hands of those only who know enough never to believe 
in them. The science of thinking consists in knowing 
how to use these tools, that is, in never admitting any 
theory except as a possibility. Since faith in theories 

1 Address delivered to the Sigma Xi Club of Saint 
Louis University on April 18, 1939, at a meeting organ- 


ized to commemorate the centenary of the formulation 
of the cell theory. 


has done much harm to human thought, the dangerow 
aspect of any theory, namely, to inspire belief, wil 
be emphasized in the following discussion. 

A theory is often considered acceptable if it 3 
useful and if it allows one to foresee unknown facts 
It is clear, however, that, in the last analysis, we 
require more than that from a theory; we want it t 
represent the truth. We are not satisfied in know 
what a thing might be, as proposed by any theory, 
we want to know what it actually is, and this is pro 
posed by only one theory. When it becomes evideii 
that a theory does not represent the truth, even if i 
has been useful and is still useful in the discovery ¢ 
new facts, we abandon it and try a new theory whitl 
might have more chance of beiag the true one. 
general, a theory is useful in proportion to its nearne 
to the truth, but there are examples of theories whit 
have been useful for centuries and finally had to » 
abandoned as inadequate to explain newly discovert! 
facts; such is the ease of the old classical theory 
the corpuscular nature of light. In the last analys! 
then, the decision as to the acceptance or maintenalt 
of a theory depends only on the answer to the questia!' 
Has this theory a chance of being true or not? 

Let us come now to the definition of the cell theo 
The statement of the fact that most living beim 
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petro. possess a cellular structure is often confused with the vital functions—nutrition, respiration, secretion, loco- 
al and cell theory; and the discovery of the cell is assimilated motion and reproduction—are performed. A complete 
S from to the formulation of the cell theory. vital activity in an organism not divided into cells 
sed ty That most plants and animals are made of cells is a_ indicates that the cellular structure is certainly not 
ttle oy well-established fact based on innumerable observa- necessary for the carrying on of the living processes. 
> from tions, the first of which is generally attributed to Some consider the mycetozoa as monocellular organ- 


r three Robert Hooke in 1665. As to the cell theory, it is isms of giant size. Others assume that the structure 
ASOline only 173 years later, in 1838 and 1839, that it was of the mycetozoa is, in the last analysis, cellular, 
ng this {IN clearly formulated by Schleiden and Schwann. because of the presence of numerous nuclei, the mem- 
narks; How does the theory differ from the fact? Essen- branes of the cells having been resorbed in the evolu- 
“hy but tially in this: the fact is that most living beings are tion of these organisms. But either of these views is 
n Coal, cellular, and the theory is that all living matter should suggested by the cell theory itself, and to judge the 
cheap be cellular; in other words, the fact is that a cellular adequacy of the theory one must confront it with 
Called structure has been observed, and the theory is that uninterpreted facts. 
nd gas such a cellular structure is a necessary condition for (2) The Phycomycetes. Almost the entire class of 
ording fim the existence of life. fungi to which the common moulds belong, the phyco- 
T. A In a condensed form, the cell theory can thus be mycetes, consist of a mycelium, that is, of a system 
imate formulated in the statement: “The cell is the funda- of tubes, sometimes several centimeters long and about 
called mental structural and functional unit of any living one fourth of a millimeter thick in which the proto- 
energy Mm matter.” Schwann expressed it as follows: “. .. all plasm circulates back and forth as in the mycetozoa 
e a )Mmorganized bodies are composed ... of cells” and and in which there is no cell division at all. Only 
“.. there is one universal principle of development the reproductive cells separate off by cell walls. Two 
... the formation of cells.’” classes of fungi, which have much similarity otherwise 
After these introductory definitions and remarks with the phycomycetes, the ascomycetes and basidio- 
re come to the essential point of this discussion, which mycetes, possess a mycelium divided into cells by 
is the contention that the more we learn about life, transversal walls. We have therefore here, among 
he more the cell theory loses its chances of being true. closely related forms, cellular and non-cellular organ- 
The discovery, or the more complete observation of a isms, both performing their vital functions apparently 
Mnumber of facts during the 100 years which have with the'same efficiency. The cellular structure is not, 
lapsed since the formulation of the cell theory, as_ therefore, necessary for life. 
well as a more synthetic comprehension of these facts, (3) The Siphonales. What has just been said of 
make it now highly probable that the cell is not the the Phycomycetes applies also to an order of green 
necessary structural unit of any living matter. Like algae, the Siphonales. Let us mention Udotea, which 
or many old theories, as those on the nature of light, has the shape of a leaf 2 to 3 em across; Bryopsis, 
bn the nature of electricity, on the structure of matter, which presents a finely branched arborescent habit 
rte. the time seems to have come also for the cell and measures as much as 5 em in height, and Caulerpa, 
heory to pass into the realm of the past. To abandon which consists of leaf-like organs some 10 em long 
h theory which no longer agrees with newly studied carried on a rhizome provided with rhizoids. All these 
acts is the only way by which matter-of-fact modern plants consist of a protoplasmic mass not divided into 


gerous 
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- facts 
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theory, 
iS pro 


rie biologists can honor the pioneers who formulated it. eells. In a closely related order, the Siphonoeladiales, 
_= We shall diseuss here briefly a few of the cases in there are a few septa which are sometimes considered 
ery which the inadequacy of the cell theory is more evi- as cell walls separating giant multinucleated cells. It 
hee lent. is clear that these latter plants represent an inter- 


I. ComnocytTEs, LARGE ORGANISMS NOT mediate stage between the completely coenocytie and 

DIvipep into CELLS the definitely cellular green algae. As far as the vital 
functions are concerned, it would be difficult to state 
if they are enhanced, impaired or unaffected by the 
cellular structure. 


arnes 
whi 
to be (1) The Mycetozoa. These animals (or plants) con- 
overfme'st of large masses of living matter, sometimes as 


ory dgmeuch as a pound, spread in a thin layer over an area 

alysis f several square feet; the mass has usually an arbores- II. INTRACELLULAR DIFFERENTIATION 

enane “ structure through the branches of which come (1) The Ciliates. The ciliates are puzzling creatures 
aston! serves an intensely active protoplasmic streaming. on aeeount of the highly differentiated characters 


here is no trace of any division of the organism into 


; which they present, despite their monocellular nature. 
heort ells (at least in the plasmodium stage). Yet all the 


Let us consider Diplodinium,’ a ciliate which is par- 


being ? Quoted by Sharp, in ‘‘ An Introduction to Cytology,’’ 3See description by R. G. Sharp, in Univ. Cal. Pub. 
: Van Nostrand, 1921. Zool., Vol. 13, 1914. 
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ticularly remarkable in this respect. This animal has 
a rudimentary digestive system, including an esopha- 
gus and a tubular rectum. It possesses a nervous 
system which is endowed with several of the morpho- 
logical features observed in metazoa, in particular, 
with a brain and a cireumesophagal ring. The excre- 
tory system (the contractile vacuoles) is also a remark- 
ably elaborate one. The presence, in a monocellular, 
of tubular rectum, an organ which in metozoa is always 
made of cells, the existence of a cireumesophagal ring 
developed according to the same plan as in metozoa, 
where the cells are the building units, and the forma- 
tion of other systems which have their cell-made equiva- 
lent in pluricellulars, all this shows that such systems 
do not require cells as structural units. In the three 
preceding sections it was concluded that the vital 
functions are possible without cellular structure, here 
we find that the systems which perform these functions 
develop without the intervention of cells.* 


III. THe Structure or BACTERIA AND 
BACTERIOIDS 


Whether or not bacteria are cells is, at present, an 
unsolved question. This fundamental point being 
unsettled, it can evidently not be raised as an argu- 
ment against the cell theory. It should be noticed, 
however, that it is from the field of bacteriology that 
the cell theory has been most often frowned at. In 
other words, the inadequacy of the theory is felt 
throughout, although no definite argument can be for- 
mulated against it. 


IV. THe INFRACELLULARS 


(1) The Chloroplastids. It is a well-established 
fact that the chloroplastids metabolize, that they grow 
and that they multiply. Consequently, it would seem 
logical to consider them as living units. In fact, they 
are, in many respects, comparable to bacterioids. The 
bacteria, it is true, can be cultivated on various media, 
while the chloroplastids live only in protoplasm; this 
difference has probably had an important influence on 
the fact that the chloroplastids, unlike the bacteria, 
were never classified as biological species. The pos- 
sibility that they are necessary parasites or symbiotic 
living beings did not receive the consideration that it 
deserves. Besides the general acceptance of the cell 
theory itself contributed to establish the view that 
they are mere cell constituents and can not be biologi- 


cal species. Our contention here is that the cell theory 


does not do justice to the biological properties of such 
units. 


4C. O. Whitman, in his paper on the ‘‘Inadequacy of 
the Cell-Theory of Development,’’ (J. Morph., 8: 651, 
1893), mentions another example (quoted from Gruber) 
of similarity in cellular and in intracellular differentia- 
tion. The membranellae formed on the monocellular or- 
ganism Stentor have their morphological and functional 
equivalents in Cyclas, where they are made of cells. 
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It might be of interest to notice, although this ha 
no bearing on the present subject, the enormous quap. 
tity of living matter represented by the chloroplastij, 
If one could put them all together and compare this 
mass to that of the other forms of living matter, on, 
would probably obtain the highest percentage of 4) 
To have an idea of the rapidity of their growth anq 
reproduction one has only to look at the grass and 
foliage-trees in the spring. 

(2) The Viruses. Among the so-called viruses some 
have been identified as small bacteria; what has jus 
been said of bacteria and bacterioids applies to them, 
The others are so much a puzzle that even their vita] 
character is a subject of controversy. Since the nature 
of these latter is unknown, it can not be brought to 
testify against the cell theory. But, though formal 
testimony is lacking, circumstantial evidence is ae. 
cumulating, mostly in the new findings on viruses, 
When it was reported, for example, that some viruses 
were obtained in the crystalline form, there was a 
movement of surprise among biologists and it was 
remarked that such a discovery, if confirmed, might 
require that we change our definitions of life and of 
a living being. It seems that the surprise is attribu- 
table mostly to the state of mind created by the cell 
theory and that abandoning the theory might suffice 
to remedy the trouble. It is clear that a body which 
has the dimension of a molecule or assumes the crys- 
talline structure can not be a cell, but why should it 
be a cell? 

V. THe Nucie0-CyToPLaAsMic CONSTITUTION 
OF THE CELL 


Since the cells of higher animals and plants consist 
almost always of cytoplasm and nucleus it was soon 
admitted that this structure is as universal as the 
existence of the cells. Though not essentially a part 
of the cell theory, this conception is often considered as 
such. Its influence on biological thought is intimately 
related with that of the cell theory. We shall mention 
here two sets of observations which speak against the 
theory of a necessary nucleo-cytoplasmie association 
for the performance of vital processes. 

(1) The enucleation of cells by the method of cet 
trifugalization. During the last century, numerols 
investigations which consisted in separating by som 
method of dissection (merotomy) the cytoplasm aud 
the nucleus of a cell, resulted in the general col 
clusion that life is possible only when these two ¢0l- 
stituents are present in a certain state of orgall 
zation. But during the last ten years, several o 
these experiments have been remade with a method 
which did not require the insertion of dissecting instr 
ments into the cell, the method of centrifugalizatio: 
It has been possible by this method to separate the 
nucleus from the cytoplasm, to expel the nucleus’ out 

5 E. B. Harvey, Biol. Bull., 71: 101, 1936. 
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f the cell and to stratify the cytoplasmic and the 
nuclear contents. The results were that the cells so 
mutilated or disturbed were capable of further growth, 


jivision and differentiation. 


(2) The cells without nuclei of the Cyanophyceae. 
\ecording to modern plant cytologists there is a large 
number of Cyanophyceae (blue-green algae) of which 
This conclusion, it is 

e, has been reached only after a long period of 
jesitation, but the reason of the hesitation is to be 
ound in the influence of the cell theory. The adven- 
ures of some investigators who wanted to find a 
nucleus in the cells of these plants would be amusing, 
The Cyanophyceae 
ere, for many years, considered as consisting of 


B nucleated cells. 


ne cells are without nuclei. 


f they were not a bit tragical. 


Then it was found that they possess 
hromatin. This could do for a nucleus except that 
t was not aggregated in one mass, as in ordinary 
So the notion of “diffuse nuclei” was created 
nd readily accepted. But, a real nucleus should 
livide by mitosis. Sure enough, mitotic figures, 
Ithough strange ones, having but a vague resemblance 
o typical mitotic figures, were observed. Finally, it 
vas shown’ that the chromatin of the Cyanophyceae 
has nothing whatever to do with the cellular division 
nd that it appears to be an accidental and insignifi- 
ant part of the cell. So now, as 50 years ago, the 
more plausible conelusion is that the Cyanophyceae 


nuclei. 


ponsist of cells without nuclei. 


In the case just mentioned the significant fact con- 
erning the cell theory is the existence of cells without 
huclei. That some investigators have been victims of 
he theory should not be brought as a charge against 
t, since it is not its content which is responsible for 
he mischief but the mere fact that it is a theory and, 
herefore, as we said, a dangerous tool. 


The history of the development of the cell theory 
nd its present status can be summarized as follows. 
Jne hundred years ago, Schleiden, a botanist, and 
dchwann, a zoologist, were struck by the fact that most 
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plants and animals are built on the same plan, that is, 
by the juxtaposition of cells.* ‘This interesting simi- 
larity led these two pioneers to generalize the observed 
fact. So they formulated the cell theory. During the 
one hundred years which have since elapsed, a number 
of new observations have been made which are not in 
good agreement with the theory: in particular, the 
existence of the coenocytes, their biological features, 
the similarity of differentiation in acellulars, mono- 
cellulars and pluricellulars, and the biological proper- 
ties of infracellular units. Consequently, the theory 
of Schleiden and Schwann appears to the modern 
unbiased observer as a rather daring and unjustified 
generalization. 

The body of biological knowledge which grew and 
developed so enormously during this century finds 
itself now enclosed in a tight carapace which hinders 
its further development. But our contention is that 
the carapace has cracked and that, after an instar 
period of one hundred years, the molting time has 
come. We invite the biologists, on the occasion of 
this centenary, to band together for removing the 
carapace. 

A new theory will necessarily replace the old one. 
We expect that, in the elaboration of this new theory, 
consideration will be given to the fundamental fact 
that in the higher animals, when the developing embryo 
has reached a certain size, it undergoes a division into 
metameres, superimposed to the division into cells, 
while the less differentiated and usually smaller organ- 
isms (as the hydra) do not divide into metameres but 
have ordinarily their body partitioned into cells, and 
the smallest and least differentiated forms (as the bac- 
teria) do not present any known partition. According 
to a new theory based on these principles, the cell 
would then cease to be the “fundamental structural 
and functional unit” of any living matter and the 
cellular structure would become, in the last analysis, 
simply one of the various methods used by nature to 
partition a large mass of protoplasm. 


OBITUARY 


ROYAL NORTON CHAPMAN 


Ox December 2, 1939, died Royal Norton Chapman 

Minneapolis, after a short illness, and thereby was 
emoved from active service in the science of animal 
ology, one of its most distinguished servants. 

Royal Norton Chapman was born in Morristown, 
innesota, on September 17, 1889, and after prepara- 
ty work at Pillsbury Academy in Owatonna, he 
ntered the University of Minnesota, taking the degree 


°H. W. Beams and R. L. King, ScreNcE, 84: 138, 1936. 
7: 11, 19 


’ 


7G, Polina and G. Petruschewsky, Arch. Protistenk.,. 


of B.A. in 1914 and M.A. in 1915. Following this 
he was Schuyler fellow in entomology at Cornell Uni- 
versity, taking his doctorate there in 1917. His Uni- 
versity of Minnesota appointments began as a scholar 
in animal biology, in 1912, and ended as dean of the 
graduate school and professor of ecology, beginning 
July 1, 1939. In the interim he was a Guggenheim 
Memorial Foundation fellow, and traveling professor 
of the International Education Board of the Rocke- 
feller Foundation, 1926-1927, and for nine years, 
from 1930 to 1939, the director of the experiment 
8 Cf. the title of Schwann’s mémoire. 
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station of the Pineapple Producers Cooperative Asso- 
ciation at the University of Hawaii, Honolulu. He 
was a starred member of the American Association 
for the Advancement of Science and a member of the 
Society of Naturalists, the Entomological Society, the 
American Association of Economie Entomologists, the 
American Society of Zoologists, the Ecological Society 
of America, the British Ecological Society, the Ha- 
waiian Entomological Society, the Hawaiian Academy 
of Science, the American Association of University 
Professors, Phi Kappa Phi, Sigma Xi, Gamma Alpha 
and Alpha Zeta. He is survived by his widow, Helen 
S. Chapman, and three children, Frances, Joyce and 
Kent. 

Dr. Chapman’s career had just entered its third 
phase when death overtook him. The first phase 
might be said ‘to have begun in 1917 when he started 
his lecture course in animal ecology, and ended when 
he left the University of Minnesota to assume the 
directorship of the Pineapple Experiment Station in 
1930. When the writer first met Chapman, it was in 
this lecture course, in 1923, and by that time it was 
evident that a new and fundamental approach was 
being developed, and a new “school” founded. Most 
of the students at that time were men of rather mature 
years, many of them with field experience behind them. 
On these men, Chapman’s brilliant exposition of the 
field, his insistence on an objective, quantitative ap- 
proach and his marshalling of what had previously 
been a wide array of scattered facts, left a permanent 
impression; and on their work, the unmistakable 
imprint of a master. 

In the climate of Minnesota it was inevitable that 
attention would center on the environmental responses 
of laboratory animals and thus was begun the long 
series of studies by Dr. Chapman, and a devoted group 
of students of animal environments, on Triboliwm con- 
fusum Duval. Whether Tribolium will be to ecologists 
what Drosophila is to geneticists remains to be seen; 
whether or not “biotic potential” and “environmental 
resistance” are but old concepts in new dress is not 
particularly important. What is important, is the 
indubitable fact that for the old natural history ap- 
proach has been substituted a method comparable 
with that of the exact sciences, whereby the environ- 
mental responses of insects can be studied in an ob- 
jective, quantitative manner. Both concept and method 
have since been widely used and will continue to in- 
fluence students in that field for a long time to come. 

The second phase of Chapman’s career began in 
1930 when he left Minnesota to become director of the 
Pineapple Experiment Station in Honolulu. From the 
standpoint of the continuation of Tribolium studies, 
this move was disastrous, but to the then newly ex- 
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panded station devoted entirely to pineapple problems 
Chapman brought a rich academic tradition anq th 
bold initiative of a man fresh from recent successes 
Then followed the golden age of the Pineapple Exper. 
ment Station and as a result the pineapple industry 
passed from a stage wherein biological problems jy 
the field were the limiting factors to one wherein the 
problem is essentially that of disposing of a stabilize 
production. To the Graduate School of Tropical Agri. 
culture, Chapman also brought to Hawaii a visio, 
which some day, when the United States realizes mor 
fully the enormous possibilities for research in tropical 
agriculture in the Islands, will bear fruit. But eye, 
though developments along these lines have been slov, 
they have been real, nevertheless. 

It was during this nine-year stay in the Islands tha 
Chapman’s astonishing versatility made itself evident, 
As a local newspaper said on his leaving, “He ha; 
taken his place among men who give themselves and 
their energies and talents to the progress of Hawaii 
in cultural as well as in national affairs.” He was in 
turn, president of the Institute of Pacific Relations 
and the Y. M. C. A., both of which posts made large 
demands on his time. In addition to these, there was 
searcely a single phase of public service to which he 
did not at one time or another make useful contribu- 
tions. But although he revelled in the active and 
extremely varied life in the Islands, it was inevitable, 
to those who knew him, that when the opportunity 
came to return to his academic life, he would take it. 
For there was where his heart was. It was quite true 
that his life in the Islands had admirably prepared him 
for the public relations aspects of his new post as dean 
of the Graduate School in Minnesota but the everlas- 
ing conflict between the academic point of view and the § 
requirements of a privately supported experiment sta- 
tion were extremely distasteful’ to him. He had, for 
nine years, privately financed and conducted his e- 
periments on Tribolium populations, under many difi- 
culties, and he left Hawaii in the summer of 1939 to 
return to his real field of research. 

We in Hawaii were spared the intimate contact will 
the grief of his passing and the writer is glad that 
his last personal recollection of him is as he saw him 
in September of last year, full of enthusiasm for the 
graduate school and for the rehabilitation of his pe 
sonal research program. Chapman’s first appointmetl 
at Minnesota was as “scholar in animal biology.” Hs 
last appointment, though called by a different nam 
meant just that. 
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RECENT DEATHS AND MEMORIALS 


Dr. Davin Murray Cowig, professor of pediatrics 
and infectious diseases and chairman of the depart- 
ment of pediatries of the Medical School of the Uni- 
versity of Michigan, died on January 27 in his sixty- 
ninth year. 

Empert H. SpraGuk, professor of sanitary engi- 
neering and head of the department of engineering at 
the University of Maine, died on March 9 in his sixty- 
sixth year. 

Dr. Leon E. JenxKs, of Sauquoit, N. Y., who was 
research chemist for the General Chemical Company 
in New York from 1927 until his retirement in 1935, 
died on March 8 at the age of sixty-three years. 
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Dr. 8. J. Hickson, from 1894 until his retirement 
with the title emeritus in 1926 professor of zoology in 
the University of Manchester, died on February 6 at 
the age of eighty years. 


ForMeEr students and friends of the late Dr. Henry 
Van Peters Wilson, who was Kenan professor of zool- 
ogy at the University of North Carolina, are en- 
deavoring to raise funds to establish a suitable me- 
morial in the form of a summer scholarship for studies 
of marine biology at the seashore or a small library 
endowment. The chairman of the committee receiving 
funds is K. P. Battle, of Rocky Mount, North Caro- 
lina, and the treasurer, R. E. Coker, Chapel Hill, 
North Carolina. 


SCIENTIFIC EVENTS 


THE BRITISH ADVISORY COUNCIL ON 
SCIENTIFIC RESEARCH AND TECH- 
NICAL DEVELOPMENT 


At the first meeting in London of the British Ad- 
visory Council on Seientifie Research and Technical 
Development, Colonel J. J. Llewellin, who opened the 
meeting in the absence through illness of Mr. Burgin, 
the Minister of Supply, as reported in the London 
Times, said that the ministry already had an exten- 
sive Directorate of Scientific Research which served 
all three defence departments. The ministry had also 
been able to supplement the resources of the direc- 
torate with extensive assistance from research labora- 
tories in universities and in industry. 

The Advisory Council, of which Lord Cadman is 
chairman, is the senior advisory body of the ministry 
upon all matters of pure and applied science. He 
stated that “the ministry looked upon the council not 
only to help to make weapons superior to those of the 
enemy and to indicate efficient antidotes to any 
‘secret? war weapons we may have to meet but also 
to assist if possible in the development of new proc- 
esses of rapid production. It was hoped, too, that the 
council might be able to assist in the appropriate utili- 
zation and conservation of raw materials and the dis- 
covery of substitutes for materials wherever that might 
be desirable.” 

According to the Times, Lord Cadman said that “the 
council had an extensive research program before it 
Which included more than 1,000 items for investiga- 
hon. The range of subjects was striking, covering 
on the one hand the most exacting chemical work in 
the explosives seetion to the most refined physical re- 
Search in the communications section. Because of the 
variety of subjects to be dealt with it was essential to 
have a council membership of not less than twenty-five 
and to have many committees of the council on which 
outside scientists also would serve. 





“With the impetus which it was hoped the council 
would give to military research they would, no doubt, 
have some proposals of a major character. It was 
expected that the committees would recommend changes 
in existing researches, both in nature and the financial 
provision needed for them. 

“The Ministry of Supply, Directorate of Scientific 
Research, had a personnel of about 900, but even so 
there was plenty of ability outside the permanent staff 
capable of helping and willing to do so. The direc- 
torate was so constituted that advantage could be taken 
at any time of outside facilities and outside personnel 
could be engaged for investigatory work. Such ser- 
vices would be paid for.” 


THE PRACTICE OF MEDICINE AND THE 
SHERMAN ANTI-TRUST LAW! 

THE United States Court of Appeals on March 4 
reversed a district court decision by Justice Proctor 
that medicine was a “learned profession” and there- 
fore not within the scope of the Sherman anti-trust 
act. As part of its decision, the Court of Appeals said, 
“The fact that defendants are physicians and medical 
organizations is of no significance.” At the heart of 
the litigation is the question whether the law against 
restraint of trade applies to the medical profession. 
The court said, “We think enough has been said to 
demonstrate that the common law governing restraint 
of trade has not been confined, as defendants insist, 
to the field of commercial activity, ordinarily defined 
as ‘trade,’ but embraces as well the field of the medical 
profession.” Again the court said, “It can not be 
admitted that the medical profession may through its 
great medical societies, either by rule or disciplinary 
proceedings, legally effectuate restraints as far reach- 
ing as those now charged.” In addition the Court of 
Appeals held that, while the charge against the Amer- 
ican Medical Association may be wholly unwarranted, 
1 From the Journal of the American Medical Association. 
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“For present purposes we must take the charge as 
though its verity were established; and, in that light, 
it seems to us clear that the offense is within the con- 
demnation of the statute.” The court also said, “It 
certainly can not be doubted that Congress intended 
to exert its full power in the public interest, to set 
free from unreasonable obstruction the exercise of 
those rights and privileges which sre a part of our 
constitutional inheritance, and these include immunity 
from compulsory work at the will of another, the right 
to choose an occupation, the right to engage in any 
lawful calling for which one has the requisite capacity, 
skill, material or capital, and thereafter free enjoy- 
ment of the fruits of one’s labors.” And, it stated, 
“Congress undoubtedly legislated on the common-law 
principle that every person has individually, and that 
the public has collectively, a right to require the 
course of all legitimate occupations in the District of 
Columbia to be free from unreasonable obstruction, 
and likewise in recognition of the fact that all trades, 
businesses and professions which prevent idleness and 
exercise men in labor and employment for the benefit 
of themselves and their families and for the increase 
of their substance are desirable in the public good 
and any undue restraint upon them is wrong and is 
immediate and unreasonable and, therefore, within 
the purview of the Sherman act.” Further, the court 
said, “We are mindful of a generally known fact that 
under these rules and standards [of the medical pro- 
fession] there has developed an esprit de corps largely 
as a result of which the members of the profession’ 
contribute a considerable portion of their time to the 
relief of the unfortunate and the destitute. All of 
which may well be acknowledged to their credit. Not- 
withstanding these important considerations, it can 
not be admitted that the medical profession may, 
through its great medical societies, either by rule or 
disciplinary proceedings, legally’ effectuate restraints 
as far reaching as those now charged.” Although the 
attorneys for the American Medical Association have 
not yet reached a decision as to the next step to be 
followed, it seems reasonable to believe that they will 
now go to the United States Supreme Court with a 
request for a definite decision as to whether or not the 

practice of medicine comes within the purview of the 

Sherman anti-trust law. 































THE QUARTERLY JOURNAL OF STUDIES 
ON ALCOHOL 


THE editors wish to announce the founding of a new 


scientific periodical to be called The Quarterly Journal 
of Studies on Alcohol. This journal has been accepted 


as the official organ for the Research Council on Prob- 
lems of Alcohol, an associated society of the American 
Association for the Advancement’ of Science. 

The Editorial Board as now constituted includes Dr. 
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Emil Bogen, Dr. Karl M. Bowman, Dr. Anton J, (yy, 
son, Dr. Thorne M. Carpenter, Dr. Harry R. DeSijy, 
Dr. Alexander O. Gettler, Dr. Leon A. Greenberg, Dr 
Howard W. Haggard, Editor, Dr. Rolla N. Harger 
Dr. Yandell Henderson, Dr. Norman Jolliffe, Dr, Wit 
liam deB. MacNider, Dr. Merrill Moore, Dr. Abra. 
ham Myerson, Dr. Winfred Overholser, Dr. Nathay 
Rakieten, Managing Editor, Mr. Eugene V. Rostov, 
Medicolegal Editor, Dr. Thorsten Sellin, Dr. Edward 
G. Strecker and Dr. Ray Lyman Wilbur. 

The journal will include five departments: (1) origi. 
nal scientific papers reporting experimental, clinical 
and sociological investigations and reviews; (2) edi- 
torials; (3) abstracts of the current scientific liters. 
ture on aleohol; (4) medicolegal cases concerning 
aleohol; and (5) reports of the activities of the Re. 
search Council on Problems of Alcohol. In the main 
the journal will be devoted to original papers. 

The first issue will appear in May. Investigators 
are invited to submit manuscripts to the editor, 4 Hill. 
house Avenue, New Haven, Conn. 


THE CHEMIST ADVISORY COUNCIL 


Dean Wiu14M T. Reap, of the School of Chemistry 
of Rutgers University, has been elected president of 
the Chemist Advisory Council, guidance service and 
clearing-house of information for chemists and chem- 
ical engineers with headquarters at 300 Madison Ave- 
nue, New York City. Dean Read succeeds Dr. Walter 
S. Landis, vice-president of the American Cyanamid 
Company, New York City. 

Dr. Gustavus J. Esselen, president of Gustavus J. 
Esselen, Inc., Boston, has been named vice-president. 
M. R. Bhagwat, of New York, continues to be secretary 
and Dr. Robert T. Baldwin, of New York, treasurer. 
Members of the board were reelected as follows: 
Frederick M. Becket, of the Union Carbide and Carbon 
Research Laboratories, New York City; Professor 
Marston T. Bogert, of Columbia University; Dr. 
Edward R. Weidlein, director of the Mellon Institute 
of Industrial Research, Pittsburgh; Maximilian Toch, 
president of Toch Brothers, New York City, and 
Frank G. Breyer, of Singmaster and Breyer, New 
York. 

Over 1,300 chemists and chemical engineers residing 
in 45 states, including graduates of 192 educational 
institutions, have used the services of the council dur- 
ing the past two years. Its activities are supported 


by voluntary contributions, 75 per cent. of which have 


come from individuals employed or connected with 
the chemical profession. 

Founded in 1938, the council is a permanent national 
organization to render immediate service to unet- 
ployed chemists and chemical engineers and to pr 
vide a broad and fundamental program of guidance 
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pased on the long and varied experience of the various 
emergency organizations which preceded it. 

The official statement points out that the council is 
doing a work that can not be done by either employ- 
ment agencies or want advertisements. It is an ad- 
yisory organization. Younger chemists are given an 
opportunity to learn about chemical industries. Chem- 
ists with experience are told more about industries out- 
side their own immediate field. A number of univer- 
sity and industrial executives are giving liberally of 
their time to supplement the work of the secretary 
in advising registrants. All services are free. 


THE HERZSTEIN LECTURES 
Tue Morris Herzstein Course of Medical Lectures 
for 1940 will be given by Dr. David Bruce Dill, of 
Harvard University, on April 8, 10 and 12. 
The titles of the lectures will be: 


April 8—‘‘ High Temperatures.’’ Racial and individual 
adaptability to hot climates; various types of break- 
down in temperature regulation; clinical applications 
of hyperthermia. 

April 10—‘‘ Low Temperatures.’’ Metabolic and dietary 
adjustments in cold climates; dependence of resistance 
on the internal environment; clinical applications of 
hypothermia. 

April 12—*‘ High Altitudes.’’ Respiratory adaptations 
to oxygen lack. 


These lectures will be given in the Auditorium of the 
University of California Extension Division at 540 
Powell Street, San Francisco. 

The Morris Herzstein. Lectures were established in 
1929 by the late Dr. Morris Herzstein, of San Fran- 
cisco, to be given under the direction of the Medical 
Schools of Stanford University and the University of 
California. They are given on alternate years by 
scientific men of outstanding achievement and are open 
to the public as well as to the medical profession. 

Previous courses of Herzstein Lectures have been 
given as follows: 


1929. ‘‘Influence of the Sympathetic Nervous System on 
the Activity of Skeletal Muscles, of Sensory Re- 
ceptors, and of the Central Nervous System,’’ 
Dr. L, A. Orbeli, professor of physiology, Med- 
ical Institute of Leningrad. 

1930. ‘Medieval and Modern Medicine,’’ Dr. Charles 
Singer, lecturer in the history of medicine, Uni- 
versity of London. 

1932. ‘Carbohydrate Metabolism,’’ Dr. Philip Anderson 
Shaffer, professor of biological chemistry, Wash- 
ington University School of Medicine, St. Louis. 
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‘*The Internal Secretions of the Anterior Lobe of 
the Pituitary Body,’’ Dr. Herbert McLean 
Evans, professor of anatomy, Morris Herzstein 
professor of biology, director of the Institute of 
Experimental Biology, University of California 
at Berkeley. 

‘*Precept and Practice of Preventive Medicine,’’ 
Dr. John Gerald FitzGerald, professor of hy- 
giene and preventive medicine, director of Con- 
naught Laboratories, School of Hygiene, Univer- 
sity of Toronto. 

‘‘The Problem of. High Blood Pressure,’’ Dr. 
George W. Pickering, lecturer in cardiovascular 
pathology, University College Hospital, London. 


1934. 


1936. 


1938. 


SUMMER MEETINGS OF ECOLOGISTS 


THE 1940 summer meeting of the American Associa- 
tion for the Advancement of Science will be held at the 
University of Washington, Seattle, from June 17 to 
22, inelusive. The Ecological Society of America will 
participate as an affiliated society. 

These two organizations will present jointly the third 
of a series of summer meeting symposia. The Eeolog- 
ical Society is planning a few field excursions of in- 
terest to animal and plant ecologists. In addition it 
will hold two sessions for the presentation of papers, 
for animal ecology and plant ecology, with papers in 
bio-ecology assigned to either. 

Members wishing to present papers should send in 
the title, ‘the time for presentation (not over 20 min- 
utes) and facilities desired (lantern, chart hangers, 
ete.) at as early a date as possible so that a satisfae- 
tory grouping of related papers can be effected. A 
member who can not be present at Seattle may ar- 
range to have a paper read. Non-members may pre- 
sent papers when introduced by a member. 

All material requested on papers may be mailed 
either to the secretary of the society, Dr. W. J. Ham- 
ilton, Jr., Cornell University, or to any of the three 
members of the executive committee of the Western 
Section of the Ecological Society of America, so that 
the material will be in the hands of the chairman of 
this committee by May 1. This is necessary in order 
to secure publication in the program of the Seattle 
meeting. Members of the executive committee are: 


Dr. Frederick A. Davidson, Bureau of Fisheries, 2725 
Montlake Boulevard, Seattle, Wash. 

Professor Joseph Kittridge, Jr., University of Cali- 
fornia at Berkeley. 

Dr. H. de Forest, chairman, University of Southern 
California, Los Angeles. 


SCIENTIFIC NOTES AND NEWS 


Dr. Kart T. Compton was the guest of honor on 


@ March 5 at an alumni dinner in the Hotel Waldorf- 


Astoria, New York City, on the occasion of the tenth 


anniversary of his presidency of the Massachusetts 
Institute of Technology. The speakers were: Dr. 
Frank B. Jewett, president of the Bell Telephone 
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Laboratories and of the Alumni Association; Dr. 
Vannevar Bush, president of the Carnegie Institution 
of Washington, formerly dean of engineering at the 
Massachusetts Institute; A. T. Glassett, president of 
the Technology Club of New York, and Eric Hodgins, 
publisher of Fortune. A congratulatory message was 
received from Governor Saltonstall, of Massachusetts. 
On behalf of the New York Alumni and the Technol- 
ogy Club, Robert E. Wilson, president of the Pan- 
American Petroleum Company, presented a silver tray 
to Mrs. Compton. 


THE Philadelphia Award, consisting of $10,000, a 
medal and a scroll, was presented on March 7 to Dr. 
Thomas §. Gates, president of the University of 
Pennsylvania. The award was established in 1921 by 
the late Edward W. Bok to be presented annually for 
“an act or service calculated to advance the best and 
largest interests of the community.” 


THE daily press reports that, with the acquiescence 
of the trustees, Dr. Niels Bohr, professor of physies 
at the University of Copenhagen, has offered the gold 
medal awarded to him by the Franklin Institute of 
Philadelphia to be disposed of for the benefit of the 
Finnish Relief Fund. In a cable to the vice-president 
of the fund Dr. Bohr said: “In Denmark the name of 
Franklin is a symbol] of liberty.” 


Dr. Cart J. Cort, professor of zoology at the Uni- 
versity of Prague, observed his seventy-fifth birthday 
on February 24. 


Dr. Henry E. Sicerist, professor of the history of 
medicine and director of the Institute of the History 
of Medicine at the Johns Hopkins School of Medicine, 
who was South African visiting lecturer in 1939, has 
returned to the United States. During his visit he 
received an honorary degree from the University of 
Witwatersrand. 


Str HumpuHry ROLLESTON, chairman of the execu- 
tive committee of the Imperial Cancer Research Fund 
since 1924, has been admitted to honorary fellowship in 
the Royal College of Surgeons, London. 


Dr. ETIENNE BuRNET, director of the Pasteur In- 
stitute of Tunis, has been made a Commander of 
the French Legion of Honor. 


The British Medical Journal states that Professors 
Emil Abderhalden, of Halle; August Bier and Sauer- 
bruch, of Berlin; Albert Doderlein, of Munich; Franz 
Volhard, of Frankfort; Hans von Haberer, of Co- 
logne; Erwin Payr, of Leipzig, and Ludwig Aschoff, 
of Freiburg, have been made honorary members of the 
Vienna Medical Society. 


Dr. Horatio B. Witiiams, Dalton professor of 
physiology at Columbia University, a member of the 
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faculty since 1911, has been elected president of th 
Columbia Chapter of the Society of Sigma Xi, 4, 
succeed Professor Arthur W. Thomas, of the depart. ' 
ment of chemistry. Professor Selig Hecht, of th 
department of biophysics, has been elected vice-preg. 
dent. 









Orricers of the Royal Astronomical Society, Lop. 
don, for 1940-41 are: President, Professor H. C. Plu. 
mer (reelected); Vice-presidents, Professor Dayij 
Brunt, Professor Alfred Fowler, Dr. H. Spence 
Jones (reelected) and Sir James Jeans; Treasurer, 
J. H. Reynolds (reelected); Secretaries, Dr. R. (’f, 
Atkinson and D. H. Sadler (reelected) ; Foreign Se. 
retary, Sir Arthur Eddington (reelected). 


THE U. S. National Committee of the International 
Electrotechnical Commission has elected E. C. Crit. 
tenden, chief of the Electrical Division of the Na. 
tional Bureau of Standards, as president to succeed 
Dr. C. H. Sharp, who has been named honorary presi- 
dent to succeed the late Dr. A. E. Kennelly. L. F. 
Adams, assistant to the vice-president of the General 
Electric Company, has been named vice-president, and 
H. §. Osborne, of the American Telephone and Tele 
graph Company, vice-president and treasurer. 






















THE Senate confirmed on March 9 the reappoint- 
ment of Dr. Thomas Parran, of New York, as head of | 
the U. S. Public Health Service for four more years. 







Dr. Louise STANLEY, chief of the Bureau of Home 
Economics, has been appointed by the U. S. Depart- 
ment of Agriculture as its representative on the coun- 
ceil of the American Standards Association to succeed 
Dr. T. H. MacDonald. Dr. MacDonald is head of the 
Bureau of Public Roads, which has been transferred 
from the Department of Agriculture to the Federal 
Works Agency, a member body of the America 
Standards Association. Dr. MacDonald is now repre 
senting the agency on the council. Dr. D. J. Price, of 
the Bureau of Agricultural Chemistry and Engineer- 
ing, will continue as representative of the U. S. De 
partment of Agriculture. 


Dr. WiaApysLAw GorczyNnsk1, from 1919 to 192 
chief of the Polish Weather Bureau, who has beet 
engaged recently in research at the Scripps Institution 
of Oceanography of the University of California # 
La Jolla, has been made research associate at the 
institution. 
























Aristip V. Grosse has resigned from his positio 
as associate director of research for the Universal (ll 
Products Company. He is carrying on research # 
Columbia University. 


Dr. Byron RreceL, instructor in chemistry 
Northwestern University, has been given a grant 
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$5,000 by the Rockefeller Foundation to aid his re- 


f the 
search in the chemistry of sterols. The money will be 


a 


1) 

ie BB ised to purchase equipment and to pay a laboratory 

E the assistant. 

ae Dr. George W. Hunter, III, assistant professor 
of biology at Wesleyan University, has leave of ab- 

Lon- sence for the second semester. He plans to work at 

hum. the Biological Laboratories of Harvard University, 

David where he has been appointed research fellow. 

encer Dr. Georce R. CoweaiLu, associate professor of 

sete, physiological chemistry at Yale University, delivered 

ef. the February Smith-Reed-Russell lecture at the School 

Sec- of Medicine of George Washington University. He 
spoke on “Nutrition and Public Health.” 

ional Dr. DonaLD H. MENZEL, professor of astrophysics 

= at Harvard University, lectured on March 6 at a joint 

a- 





meeting of the Franklin Institute and the Rittenhouse 
Astronomical Association. His subject was “What is 
New in the Sun?” 





eceed 
yresi- 
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Dr. GeorGe E. Vincent, formerly president of the 
University of Minnesota and later president of the 
Rockefeller Foundation, has been appointed the first 
James Humphrey Hoyt memorial lecturer at Yale 
University. The lecture will be given on April 3. 


Dr. RENE J. Dusos, associate member of the Rocke- 
feller Institute for Medical Research, will deliver the 
sixth Harvey Society Lecture of the current series at 
the New York Academy of Medicine on March 21. 
He will speak on the “Utilization of Selective Microbial 
Agents in the Study of Biological Problems.” 
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ProressoR JEAN DurReENoy, professor of plant 
physiology and pathology at the University of Bor- 
deaux, lectured at the University of California on 
ebruary 13 on “Oxidation-reduction Systems in 
Plant Cells,” and on February 15 on “Phenolic Com- 
pounds in Relation to Plant Virus Diseases.” 










THE fifty-eighth course of Lane popular medical 
dectures will be given at the Stanford University 
School of Medicine on April 5 and 19 and May 3 and 
17. The subjects and the lecturers are “Outstanding 
Achievements in Endocrinology,” Dr. Hans Lisser; 
‘Epilepsy and the Convulsive State,” Dr. Frederick 
\. Fender; “Civilization’s Challenge to Surgery,” Dr. 
Nelson J. Howard; “Aviation Medicine,” Dr. Eric 
Liljenerantz. 
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Dr. CLarence A. MiLus, professor of experimental 
medicine at the University of Cincinnati, on February 
“) and 21 gave addresses on climatie and weather 
fects before the Medieal Association of the Isthmian 
anal Zone and the Panama Canal Natural History 
Pociety. He was the guest of the Gorgas Memorial 
“aboratory, and while in Panama made plans for 
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Oil 
1 at 
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future studies in tropical physiology to be carried out 
there with the cooperation of various medical and 
health groups on the Isthmus. 


THE meeting of the International Congress of 
Mathematicians that it was planned to hold at Har- 
vard University in September has been cancelled. 


THE committee of the British Physiological Society 
which was planning the seventeenth Internationa! 
Congress of Physiology at Oxford in August, 1941, 
under the presidency of Sir Charles Sherrington, has 
decided that the congress must be postponed. Ar- 
rangements for the future will be made in consultation 
with the Permanent International Committee. 


THE tenth Congress of the Federation of Societies 
of Medical Science in North Africa will be held at 
Casablanca and Rabat, under the presidency of Dr. 
Dubois Roquebort, on March 22 and 23, when the sub- 
ject for discussion will be diseases of the blood in 
North Africa. 


THE eleventh annual meeting of the American As- 
sociation of Physical Anthropologists will be held on 
May 2, 3 and 4 at the American Museum of Natural 
History. 


THE sixteenth annual meeting of the American 
Heart Association will be held at the Hotel Roosevelt, 
New York City. The general cardiac program will be 
given on June 7, and the program of the Section for 
the Study of the Peripheral Circulation on June 8. 


A COMPETITIVE civil service examination for the 
position of chief of the Bureau of Marine Fisheries of 
California’s Division of Fish and Game, vacant 
through the recent retirement of N. B. Schofield, has 
been scheduled for April 13 by the California Per- 
sonnel Board through its executive officer, Louis J. 
Kroeger. Residence requirements have been waived. 
The position pays at first a salary of $320 per month, 
and the requirements include education equal to that 
represented by graduation from eollege with speciali- 
zation in biology, zoology or marine fisheries and more 
than five years’ experience in fisheries research and 
major research projects, or an equivalent combination 
of education and similar experience. The work in- 
cludes directing a staff engaged in a program of re- 
search for conservation and management of marine 
fisheries of the State of California, and coordinating 
the general work of the bureau with other divisions 
of the Fish and Game Commission. The exact date 
of the examination can be obtained by writing to the 
State Personnel Board, 1025 P Street, Sacramento. 


THe Carnegie Corporation of New York has made 
a grant of $37,500 to the American Association of 
Museums. The grant is payable over three years for 


general expenses. 
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AT a meeting on March 2 the National Advisory 
Cancer Council recommended that grants be made as 
follows: The University of Chicago, $3,500 for the 
study of carcinogenic substances in human cancer and 
in the urine of cancer patients; The University of 
Michigan, $450 for study of the biologic action of 
cyclotron products; Meharry Medical College, Nash- 
ville, $1,100 toward maintenance of a follow-up system 
and records which may be available for statistical and 
other scientific studies, contingent on approval of the 
tumor clinic at the George W. Hubbard Hospital by 
the American College of Surgeons; The University of 
Cincinnati, $4,020 for study of the relationship of 
gastric cancer to chronic gastritis; Roscoe B. Jack- 
son Memorial Laboratory, a grant, the exact amount 
to be determined, in aid of research on the genetics 
of cancer; The New York Hospital, $4,400 for con- 
tinuation of studies on the early diagnosis of gastric 
cancer with special reference to the value of clinical 
methods. 


A MAP which has been distributed to fellows of the 
American Geographical Society consists of a large 
sheet with eighteen colored maps giving much impor- 
tant information. In the preparation of the maps the 
research staff made use of more than a hundred and 
twenty-five different colored maps, many of them from 
rare central and eastern European publications, in the 
society’s collection. A large map in the center of the 
sheet comprises all the more densely populated parts of 
Europe, showing towns, railroads, canals and interna- 
tional boundaries. Surrounding this are smaller maps 
illustrating types of land surface and land use, boun- 
dary changes since 1912, population, languages, inter- 
national trade, mineral resources, navigable waterways, 
land and sea routes to the Far East, colonial posses- 


DISCUSSION 


CONIFER INFLORESCENCE AGAIN 


SEVERAL essays of the past ten years, first appearing 
in ScrENCcE! and then elsewhere at more length, assert 
the validity of the all-inflorescent view of the conifers. 
Meanwhile too, that long-delayed study of cone-devel- 
opment had been at last carried out by Hagerup, who, 
however, reaches a somewhat simplified floral view. 
He even suggests that through some course of re- 
duction not a few of the angiosperms have been de- 
rived from older conifers not remote from Juniperus. 
Hence the century-long argument over the cone homol- 
ogy is yet on. No less, that more monomorphic view 


1 Cf. Bibliography in Cerro Cuadrado Petrified Forest, 
Carnegie Institution Pub. 449, Washington, 1935. 
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sions and certain facts about the climate of Europe ¢ 
interest in connection with the war (such as ice op, 
ditions in the Baltic and White Seas). Although i: 
tended for general reference purposes and for ug jy 
following military movements, these maps also mi 
clear many facts essential to an understanding of th 
European situation in its political, economic aj 
strategic aspects. The maps are accompanied by , 
pamphlet containing explanatory text, a list of soung 
used, an index of some 2,300 names appearing on thy 
maps and a special map of Finland and the neigh. 
boring regions. 


At the request of the directors of the Ameriey 
Chemical Society, according to Industrial and Engi 
neering Chemistry, the chairman of the Patent Con. 
mittee has reported that five of the seven patent lay 
bills presented to Congress by the Monopoly Con. 
mittee with the recommendation of Commissioner (Cok 
have been passed by the House and Senate and signe 
by the President. These may be briefly summariz 
as follows: (1) Reduce from two years to one yeu 
the period within which an inventor may make public 
use of his invention before filing application for: 
patent. (2) Revise “interference practices” and r. 
duce the number of hearings which may be heli 
Chairman O’Mahoney said applications for these hear. 
ings had been used for extending the life of patents 
(3) Abolish so-called “renewal applications” fe 
patents. (4) Extend the authority of the patent com- 
missioner to enable him to require an applicant ti 
respond to an official action within less than the cur 
rent statutory period of six months. (5) Reduce tht 
period within which to copy claims from an issue 
patent for the purpose of asserting priority. 


of an old, old history for all the lines of seed plant 
extending back to the Pteridosperms must be mot 
than merely contentious. 

Far too much significance has been given to the met 
form of fossil evidence, with too little note of the arith 
metic of occurrence. Moreover, many suggestions mus 
yet come from the study of aberrant cones. Long silt 
convinced that truer finality in the study of eycadedil 
floral structures much. depended on keeping the fe 
tures of the conifers well in the foreground, I plante 
a series of my own. It was thought that by watchilf 
their growth through the years variations might 
noted—ideas gained even over and above the text 
Such has proven to be the fact. The aberrant col 
growths seem far more frequent than recorded 
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a ear, are even remarkable: 

h in (A) Excurrent growth of ‘‘seed cone’’ axis—Sciado- 
in itys verticillata planted November, 1913, reached a 
make eight of about 35 feet, but had some seven feet of the 
th nmit broken off by the cyclonic storm of September 21, 


938, The first seed cones were sparingly noted in 1930. 
ani by the spring of 1938 various pollinial and seed cones 
by ppeared. In this latitude pollination is an early spring 
Ure vent. Later several of the seed cones were found with 
n the |-grown proliferate tines of the usual type. While this 
eigh. ast spring and summer there appeared a fine seed cone 
sminating in four tines of the usual foliar type and 
el-grown as such. No anomaly has been noted in the 
llinial cones, which are particularly handsome. 

(B) Branched staminate conelets—Cryptomeria japon- 
a planted 25 years ago was moved several times before 
aking on growth. The tree is now 20 feet high. As in 
he ‘‘umbrella pine’’ pollination occurs in the spring. 
everal years ago a single excurrently prolonged seed 
Col cone’? was seen, and last fall a few clearly branched 
igiel Mnelets of the staminate groups were noted. This fall, 
rized pwever, with freer growth of cones, as almost entirely 
oted toward the base of the tree much better examples 
the branched staminate conelets are present. They are 
nely grown at this writing (December 22); but the 
yulate cones are few and not easy to find. 











Com- 












ublie 
‘or a 


d re 

held How interpret these recapitulatory growths? For 

hear fame “umbrella pine,” the seed cone axis may regain its 

tents Maeiginal vegetative status, as lost in the leaf and “cone” 
fyfmmmolution. The axis is in no sense a true floral axis, 


it is instead a vegetative branch bearing the bract- 
ed-seale complex which is floral and inflorescent. 
In the Cryptomeria, on the contrary, an obverse con- 


Con: 
nt to 


Cur: 
e tegmtion becomes peculiarly instructive. The staminate 
ssued oups are initially inflorescent in the same order and 





nse as the excurrent umbrella pine seed cone. The 
anched pollinial conelets thus become super-in- 
rescent. Whence they correspond to yet another 
omaly especially well seen in the “Chinese black 
ne,” where not infrequently seed cones are to be 
nd interealated amongst pollinial series. 

These striking variations in floral growth require 
stologic study. That some of them may be brought 
but under experimental conditions is the near pos- 
bility. Finally too, the angiospermous flower ap- 
ars very old and may have passed the point where 
P more clearly recessive anomalies appear. That the 
giosperm inflorescence often remotely simulates the 
hes of conifers may be variously interpreted. But 
better explanation is remote specialization. Any 
sible closer relationship between these lines would 
ls go back near to their defined point of origin in 
eozoic times. 
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tances imply. These two, as noted within the past 
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NATURAL OCCURRENCE OF TULAREMIA IN 
BEAVER AND ITS TRANSMIS- 
SION TO MAN 


On April 10, 1939, the State Game Warden of 
Wyoming telephoned that he had received a beaver 
from the northern part of the state which he wished 
examined to determine cause of death. A nail keg 
in which the specimen was shipped contained a skinned 
head wrapped in burlap and a gallon jar containing 
the viscera. The head was unwrapped, and some of 
the viscera were touched and turned over with bare 
hands. Upon discovering a general pyemia the hands 
were carefully washed in soap and water and rubber 
gloves used thereafter. Coccoid organisms were found 
in numerous whitish pin-head-sized or smaller pustules 
seattered throughout the mesenteries, liver and spleen. 
Noting an appearance similar to tularemia in ground 
squirrels, cultures were made from the spleen. The 
next day in the first transfer cultures, gram-negative 
rod-like organisms had developed from the coccoid 
forms, indicating a tentative diagnosis of tularemia. 

On April 11, liver pulp was injected intraperitone- 
ally into two young and two adult white rats. The two 
adult rats died April 14. One young rat died April 
15, the other April 16. No lesions of any type were 
found at autopsy. 

On the morning of April 16 the one who had handled 
the viscera felt dizzy and uncomfortable. This passed 
in half an hour, but recurred twice during the morning. 
There was a feeling of lassitude, as if some sort of 
toxin was in the system, coughed a few times during 
the morning and each time felt reaction at base of 
brain similar to severe cold or “flu.” Was feeling well 
by evening. April 20 and 21, felt slightly indisposed. 
At about 3:30 a.m., April 22, patient awoke feeling 
very uneasy, a little feverish, but was able to sleep 
after two hours. Upon arising at 7:30 was light- 
headed, disinclined to any muscular exertion, eyes sen- 
sitive to bright lights. Feeling of uneasiness increased 
during morning; a noticeable fever by 11:00 a.m. At 
1:30 P.M. temperature was 100.5°. Physician diag- 
nosed the case as tularemia. Upon driving an auto, 
muscular control felt uncertain, and soreness experi- 
enced in one shoulder. Rested and felt better by eve- 
ning. Slept well. April 23rd, a feeling of exhaustion 
noticeable, sensitive to cold, disinclined to exercise. 
Temperature sub-normal from 96.7° F. at 8:00 a.m. 
to 97.9° F. at 8:00 p.m. April 24 at noon tempera- 
ture 98.5° F, but still slight soreness noted in shoulder 
muscles and in axillary lymph glands under right arm, 
and uncertainty of muscular control. Milder recur- 
ring attacks, usually at about six-day intervals, took 
place with diminishing intensity for a period of more 
than three months. 








264 


The case report of J. A., who skinned the beaver, is 
interesting. At request of Mr. E. he looked over the 
beaver situation early in the fall of 1938 on West Pass 
Creek, Sheridan County, Wyoming. Beaver had put 
in many caches for the winter and prospects looked 
good for trapping. He worked as a game warden the 
first three months of 1939. Went to Pass Creek on 
April 1, and noticed many untouched caches. Found 
21 dead beaver both young and old in one and one- 
half miles of creek, and believed many more died which 
he did not find; most of them dead for two months. 
Dead beaver were also found on East Pass Creek, and 
from an Indian he learned that beaver had died on 
Lodge Grass Creek, six or eight years ago, from un- 
known cause. Heard also of dead beaver on Little 
Horn River and on Goose Creek. On May 20, the 
beaver trapper wrote: “Was sick in bed with a high 
fever immediately following the beaver trapping. 
Then for a long time felt logy and every move cost a 
great effort. Only now have I begun to feel natural. 
Had several boils at the time, and what made me think 
it was the same malady as the beaver was a gathering 
under the arm pit. But it receded. A number of 
these beaver had a pus sac in the same place.” 

At the writer’s suggestion a blood sample was taken 
on July 12 by Dr. Herbert L. Harvey, of Casper, 
Wyoming, and forwarded to Dr. R. R. Parker, Di- 
rector, Rocky Mountain Laboratory, Hamilton, Mon- 











tana. Dr. Parker’s report follows: 
Antigen- Serum dilutions 
Bacterium 
tularense 1:101:201:401:801:1601:3201: 6401: 1280 
B. Fak. e's 4 4 4 4 4 2 








4+=75 to 100 per cent. agglutination. 

2+=25 to 50 per cent. eeeres. 

Comment: Blood sample from J. A. agglutinates Bacterium 
tularense at a titer of 1: 640. 


The source of infection is uncertain. However, the 
following facts are interesting. In response to an 
inquiry on May 31, 1939, J. A. wrote: “There is a 
searcity of rabbits on Pass Creek and some of the 
natives said they found dead ones last summer. The 
only parasites on these beaver were fleas, a reddish- 
brown hard-shelled flea which apparently isn’t both- 
ered by submersion. They are an annoyance skinning 
beaver and are not particular what they feed on. The 
beaver, by their signs, came out of the creeks and had 
broad trails into the alfalfa meadows where they fed, 
and if the rabbits were diseased they could have con- 
tracted it there.” In the fall of the year beaver move 
about a good deal and this movement might have aided 
in spreading the infection. It is also possible that the 
infection was water borne, as suggested by Hammers- 
land and Joneschild.1 The fact that practically no 
beaver escaped the infection indicates that water may 


1 Jour. Am. Vet. Med. Asn., January, 1940. 
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have been partly responsible for the character of le 
outbreak. 
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SYSTEMATIC HISTOPLASMOSIS IN Tug 
UNITED STATES 

Between the years 1906 and 1908 Darling! ;, 
Panama reported at autopsy three cases of a systeni, 
parasitic infection, the causative agent of which 
called Histoplasma capsulatum. At first thought to) 
a tropical disease protozoan in nature and closely » 
lated to kala-azar, it has since been proved by de Moy. 
breun? to be a fungus infeétion. Subsequently five 
cases have been reported from widely separated arey 
in the United States. 

We have had the opportunity of studying a case ¢ 
histoplasmosis occurring in a colored male adult why 
was admitted to St. Philip’s Hospital in March, 193) 
This is the second known case in which diagnosis wa 
made before death. A detailed report of this ca 
including complete autopsy findings, will be publishej 
later. : 

Due to the fatal termination of the majority of thes 
cases before diagnosis could be established, much co 
cerning the manner of infection, diagnosis and tres 
ment of the disease is still obscure. We believe thit 
histoplasmosis is much more common.than the numbe 
of published cases would lead one to believe. It is su. 
gested that the findings of an anemia with leukopeui 
in a weakened, emaciated individual running a septi 
temperature should lead one to search the blood smeanj 
carefully for the parasite-laden monocytes. The ena 
mous number of parasites seen in bone marrow prept- 
rations would indicate that sternal puncture studies 
are diagnostic. 

Diagnosis may also be made by culture of the blool 
on dextrose or blood agar slants. Other media sub 
able for the cultivation of fungi would probably & 
satisfactory as the parasite grows readily. Intraper 
toneal inoculation of the growth from blood agar slatli 
into guinea pigs’ produces a typical infection. 4 
autopsy the parasite can be found in abundance in tlt 
infected organs. J.D. Rew 


J. H. ScHERER 
H. Irvine 
MEDICAL COLLEGE OF VIRGINIA, ; 
RICHMOND 


SCIENTIFIC PUBLICATIONS NEEDED IN 
FRANCE 


AuL who can imagine or may remember the isolati 


18. T. Darling, Arch, Int. Med., 2: 107, 1908. 

1a Two additional cases in which diagnosis was made 
autopsy have been since added to the literature. 
oa A. de Monbreun, Amer. Jour. Trop. Med., 14: 14 

34, 
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the and difficulties and the intellectual vacuity inherent in 
some aspects of military service will understand the 
value of an organization recently created here with the 
title of Service de Documentation Scientifique. It is 
iE prepared to receive scientific publications, to make 

abstracts and translations and distribute them to a 


1 iy list of readers now in war work and for the most part 
erie deprived of library facilities. It will assemble articles 
h he on given subjects, utilize microfilm techniques in dis- 
to be tributing copies of articles in full and provide many 
yr of the other services of a lending library. 

Mon. Although many scientific journals are of course being 
five. fa received, it seems worth while to point out that re- 


prints are of considerable value also and would be 
welcomed if mailed to Professor Joliot, Service de 
se of Documentation Seientifique, 18, rue Pierre Curie, 


areas 


why Paris. Authors of scientific articles being currently 
1938, 
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A History of Chemistry. By F. J. Moors, Ph.D., late 
professor of organic chemistry in Massachusetts 
Institute of Technology. Revision prepared by Wil- 
liam T. Hall, associate professor-of analytical chem- 
istry in the Massachusetts Institute of Technology. 
Third Edition. xxi+447 pp. 94 illustrations. New 
York and London: McGraw-Hill Book Company, 
Ine. 1939. $3.00. 

THE popularity of the late Professor Moore’s “His- 
tory of Chemistry,” which was first published in 1918, 
is attested by the fact that it has now entered its third 
edition with an inerease in size from 292 to 447 pages 
and in number of illustrations from 74 to 94. ‘The 
continuation of the book through its second and third 


these 
1 Cl. 





- editions is due to the labors of Professor Hall, who 
- has been assisted in the choice of new material and 
" . the reading of proof by his colleague of Massachusetts 
7 Tech., Professor Tenney Davis. The present work 
7 shows several important departures from the method 
i of treatment pursued in previous editions. One of 


these innovations is the devotion of more space to the 
work of American chemists, for the reason stated in the 
RER preface that “in the German books on the history of 
chemistry, which have been either directly or indirectly 
the sources of much information in all books on the 
subject, the work of American chemists has been 
neglected. . . . More attention in this book is, there- 


IN BB fore, paid to the story of American chemistry than is 
| customary in short histories.” 

lathe ‘The purpose thus announced is commendable, pro- 

vided the proposed sketch of American chemistry be 

a 


made to fit into the general picture of world chemistry 
~ without impairing its perspective. This necessitates 
maintaining the same balance of treatment in describ- 
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published can contribute most helpfully by sending 
reprints in duplicate. 

At the present time the following fields receive spe- 
cial attention : Physies, Physical Chemistry, Chemistry, 
Physics in Technology and Chemical Engineering, 
Physiology, Pharmacodynamics, Epidemiology, Hy- 


giene and Nutrition. There is no implied rejection 
of other fields in natural science, but the fields men- 
tioned are of special interest. 

The values of such an undertaking are self-evident, 
and the above information for those who deplore the 
effects of war upon fellow scientists in France and 
upon science will probably require no special pleading. 


ALAN GREGG 
THE ROCKEFELLER FOUNDATION, 
EUROPEAN OFFICE, 
Paris 


SCIENTIFIC BOOKS 


ing domestic achievements as is followed in depicting 
foreign accomplishments. 
are to be rejected, while major attainments must not 
be ignored. The violation of this principle of balance, 
which was so well maintained by Dr. Moore in the first 
edition of his book, is the reviewer’s chief criticism of 
the new material introduced into the present volume. 
Fifteen lines, for example, are devoted to a sketch of 
Amos Eaton (an interesting but very insignificant 
figure in the history of world chemistry), while im- 
mediately afterwards only seven lines are devoted to 
Schonbein,. a much more important chemical person- 
age. The case for American chemistry could have 
been made much stronger if, instead of Eaton, readers 
were informed a little about J. W. Draper or Charles 
Goodyear, men of vastly greater chemical influence 
who find no mention in the pages of this new edition. 

Histories of chemistry, as of other sciences, contain 
many inaccuracies that are simply copied without veri- 
fication by one writer from another. The noted French 
chemist Dumas once wrote that Priestley died as a 
result of poison accidentally taken at a meal, and this 
erroneous statement with other inaccuracies has been 
copied and recopied so many times by French writers 
that the fiction, in France at least, has become almost 
an established article of belief. We Americans must 
not east stones, however, for a goodly number of 
Priestley legends are being perpetuated right here at- 
home. For example, on page 80 of the present volume 
it is said that after Priestley arrived in America, 
Benjamin Franklin tried to persuade him to live in 
Philadelphia. This statement is perhaps based on a 
remark of the late Dr. Lyman Newell (Jour. Chem. 
Education, 9: 682) that Franklin, who had been 
friendly to Priestley in England, “made strenuous 


Unimportant developments 
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efforts to have the ‘honest heretic’ locate in Philadel- 
phia instead of in Northumberland.” The reviewer 
has been unable to determine who first gave rise to 
this pleasing phantasy. It is too bad to brand it as 
a figment of the imagination; Franklin died in 1790 
and Priestley did not arrive in America until 1794. 
Following the statement about Franklin, we note 
another oft-repeated legend that “Priestley discovered 
carbon monoxide after he came to America.” This 
story has been reiterated so often by various writers 
that the reviewer, after a long belief in its truth, was 
finally led to ascertain the facts which, upon inspecting 
Lowry’s excellent “Historical Introduction to Chem- 
istry,” were found to be as follows: Lassone first 
prepared carbon monoxide in France in 1776 by heat- 


ing zine oxide with charcoal and reported its property 


of burning with a blue flame; in 1777 Lavoisier inde- 
pendently prepared the same gas by heating charcoal 
with alum; in 1785 (nine years before he came to 
America) Priestley prepared the same gas by heating 
smithy scale and charcoal, noting, as did Lavoisier, 
that the inflammable air on combustion yielded fixed 
air (carbon dioxide), which led him to conclude that 
it was composed of fixed air and phlogiston; in 1801 
Cruikshank, in England, proved the gas in question 
to be a new compound of carbon and oxygen, which 
he named gaseous oxide of carbon, but this view was 
criticized by Berthollet, who argued that the gas must 
contain hydrogen. Désormes and Clément, in France, 
proved, however, that no water was formed when the 
gas was burned, and hydrogen must therefore be 
absent; in 1849 Stas made the first accurate analysis 
of the gas, proving it to contain 57.16 per cent. oxygen 
and 42.84 per cent. carbon. 

All this is a far ery from the statement that Priest- 
ley discovered carbon monoxide in America. Let us 
hope that these and other misleading legends about 
eminent chemists may cease to be published. The 
repetition of every kind of chemical hearsay is not 
the history of chemistry. The historians of our science 
should check quoted statements so far as possible with 
original sources of information. Students should be 
trained to cultivate this critical attitude in their his- 
tory of science courses, and a more complete bibliogra- 
phy of reference works might have been given in the 
present volume to assist them in such collateral read- 
ing. The omission, for example, of a reference to the 
works of von Lippmann, the dean of historians of 
chemistry, is an unfortunate oversight. 

The quotation on page 16 of the book that to one 
man science is a sacred goddess and to another only a 
cow who provides him with butter is not original with 
Liebig, as stated, but was taken by Liebig from 
Schiller’s famous couplet entitled “Wissenschaft.” 
The misspellings “Société d’Arceuil” (p. 122) and 
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“Genthe” (pp. 335 and 438) are among other ming 
inaccuracies which should be corrected in a futyy 
edition. | 

The publishers must also do their part in helpirg 
to maintain the fine excellence of the first edition o 
Moore’s “History of Chemistry.” A comparison 
the same illustrations in the first and third editio, 
indicates a marked deterioration in some of the plate 
The reinsertion of the list of plates, which is omitte 
in the present edition, would also be an added ep. 
venience. 











C. A. Brownz 





BACTERIAL METABOLISM 


Bacterial Metabolism. By Masonry STEPHENSON, Sc), 
Second Edition. 391 pp. London, New York, 
Toronto: Longmans Green and Company. 1938. 
SOMEWHAT chemical, perhaps, for the average bac. 

teriologist, and rather bacteriological for many bio. 

chemists, the book illustrates well the position of the 
worker in this field. Welcomed to neither group by 
its prophets, yet impelled to be on speaking terns 
with the subject-matter and disciplines of both, he is 
blessed with an abundance of problems, theoretical 
and practical, whose solutions frequently become in- 
corporated in the thought of one or the other of th 

basic sciences, and in any event supply comfort 0 

the discoverer in his academic solitude. 

Perhaps the picture is not quite so dreary, for if 
one may judge from the bibliography, which cover 
fifty pages, great numbers of investigators, at one tim 
and another, have invaded this scientific no-man’s-land 
Many of these have clearly returned unharmed to thei 
own lines. Others have remained as prisoners, perha}s 
not entirely unwilling, in the other camp. But: 
third group (and here the metaphor fails) have elected 
to continue as Miss Stephenson herself has done, in the 
somewhat nebulous, but’ none the less fruitful field o 
bacterial chemistry, or chemical bacteriology, and ti 
make contributions of general and far-reaching impo: 
tance. 

The book includes chapters on “Respiration,” “Poly: 
saccharides,” “Fermentation,” “Decomposition of Ptv- 
teins,” “Nucleic Acid,” “Nutrition and Growth,’ 
“Nitrogen Fixation,” “Autotropie Bacteria,” “Bat 
terial Photosynthesis” and “Enzyme Variation av 
Adaptation.” 

The excellence of the chapters on “Respiration” aul 
“Fermentation” perhaps reflect their writer’s inter 
in these particular phases of the subject. Among tl 
past generation of bacteriologists were a few sometime 
referred to not quite reverently as “sugar-fermenlt 
tors.” Their aim was to collect all possible kinds ¢ 
bacteria, or strains of one variety, and all conceivable 
(or available) carbohydrates, subject each of the latte 
to the influence of every one of the former, construl 
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large chart presenting the results, and write a paper. 
wuld some of these earlier workers but have foreseen 
ye gold mine of facts underlying each appearance of 
id in his culture tubes, the history of much scientific 
rogress in the last twenty years might have been quite 
orent. Hven now, decomposition of glucose to alco- 
sl and CO, by yeast appears to be the best under- 
ood of these fermentative processes, resembling in 
any ways the oxidation of sugar in the animal body 
nd involving the recognition of both the nature and 
nection of certain “vitamins.” Before these chapters 
wn be extended to describe the detailed mechanisms of 
the various types of bacterial fermentation and 
spiration, other equally important substances will 
ave to be sought and their actions clarified. 
The chapter on “Enzyme Variation and Adaptation” 
so bears directly on this problem, as well as on other 
atters of very broad biological interest. The pur- 
oseful production of strains of bacteria showing ab- 
prmal sugar fermentation, the development of an 
wzyme specifically decomposing the polysaccharide of 
e Type III pneumococeus or of one which oxidizes 
jocyanates of gas-waste liquors may seem to be unre- 
ted phenomena. One may well inquire, however, 
hat further practical applications will develop from 
is ability of unicellular organisms to produce specific 
lzymes in response to particular stimuli and how far 
h understanding of the, principles underlying it will 
) toward explaining, for example, antibody formation 
the animal body. 
The chapter on “Nutrition and Growth” provides a 
irther example of the recent advances which charac- 
rize the entire subject-matter of the book. It is 
ated in the preface that “this subject (bacterial 
owth) now attracts mathematicians and statisticians 
ss than formerly, but has passed into the hands of 
ochemists interested in problems of nutrition.” The 
bw type of investigations began to bear fruit not more 
an five or six years ago, and a rich harvest of new 
ets is appearing annually. Miss Stepheuson’s chap- 
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ter admirably summarizes the situation at the moment 
of publication. The discovery by the L’Woffs that the 
V factor for the growth of the Pfeiffer bacillus was 
identical with cozymase, and that of Knight that 
vitamin B was essential to the growth of the staphylo- 
coccus, attracted the immediate attention of investiga- 
tors of animal nutrition to the possibility of using 
bacterial growth as a tool in their own field. The 
recognition that nicotinic acid was essential to the 
staphylococcus and the nearly simultaneous isolation of 
this material from liver extract in connection with 
studies on growth of the diphtheria bacillus were fol- 
lowed in a matter of weeks by the demonstration that 
the same substance cured black tongue in dogs and 
pellagra in man. With the continued extension of the 
subject-matter of this chapter will come many further 
contributions of the greatest importance to both bio- 
chemists and bacteriologists. 

Other chapters merit equally favorable comment. 
Those dealing with nitrogen fixation and photosyn- 
thesis are particularly stimulating. In short, it is not 
too much to say that the biochemist or bacteriologist 
who reads this book will not fail to derive profit from 
the variety of facts now available in this borderline 
field, and to see many applications of possible new 
methods to his own particular problem. 

The book is well printed and singularly free from 
typographical and editorial mistakes. Miss Stephen- 
son recently told the reviewer that it was full of errors 
of omission and commission, but to the casual reader, 
at any rate, this would appear to be an over-statement. 
It is replete with excellent charts and tables, which 
illustrate many of the actual experiments of those 
workers who have contributed to the establishment of 
bacterial metabolism on a basis where it may now 
perhaps be considered to represent a science in its 


own right. J. HowArD MUELLER 


DEPARTMENT OF BACTERIOLOGY 
AND IMMUNOLOGY, 
HARVARD MEDICAL SCHOOL 


SPECIAL ARTICLES 


KINESTHETICALLY CONTROLLED MAZE 
HABIT IN THE RAT 

TuE problem of the role of kinesthesis in the con- 

ol of such serial responses as are present in the maze 

bit has been investigated for thirty-odd years with- 

ta clear-cut proof that kinesthesis can control maze 

iavior. Watson believed that kinesthesis was the 


ly necessary type of stimulus control, but later inves- 
gators were prompt in indicating the functioning of 
ler types of stimulation both from within and with- 
t the maze, Lashley and Ball,! who used a simple 
emnation maze that was not rotated and whose units 


K. 8. Lash] ' 
106, ioe ey and J. Ball, Jour. Comp. Psychol., 9: 


were not interchanged, severed practically all tracts 
in the spinal cords of rats, some tracts in one rat and 
other tracts in other rats, and found that the ability 
to perform the maze habit survived the operation irre- 
spective of the locus of injury. The authors concluded 
that “the maze habit can not be interpreted as a series 
of kinesthetic-motor reflexes but must be referred to 
some intraneural mechanism capable of producing an 
integrated sequence of movements in the absence of 
directive sensory cues” (p. 100). These results were 
extended by Ingebritsen? to show that rats could 
acquire the maze habit after extensive cord lesions. 
in oy C. Ingebritsen, Jour. Comp. Psychol., 14: 279-294, 
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Although Lashley and Ball’s conclusion can be shown 
to be untenable on the evidence submitted, numerous 
experiments exist which show that kinesthetic sensi- 
tivity is so crude that it alone could not guide the path- 
way followed by the rat, that it can be greatly altered 
and the maze habit still persist, and that it can be 
eliminated as a differential factor by means of the 


double alternation technique and yet maze habits can- 


be acquired.*® 

The whole drift of the interpretation of maze learn- 
ing has been characterized by a tendency to deny the 
role of kinesthesis either in the acquisition of the 
habit or in its execution after acquisition. The extent 
to which such views can be earried is indicated by 
Honzik,* who worked with a complicated maze pattern 
and who wrote as follows: “The conclusion that is 
forced upon us by the results with blind-deaf-anosmiec 
rats is not that kinesthesis has no function in learning 
but that an act can not be learned by kinesthesis 
clone. . . . Thus among the various senses kinesthesis 
holds the unique position that by itself it is powerless 
but can, when operating with other senses, assume a 
share in the management of acts initially learned 
through them” (p. 56). 

There are essentially but two methods by which one 
can attempt to set up a habit which would be controlled 
by kinesthesis. The first method involves surgical in- 
terference with the animal in an attempt to eliminate 
all sensory avenues other than the kinesthetic and then 
find the animal able to learn the maze. The difficulty 
with this method is the impossibility of completely 
eliminating non-kinesthetic avenues of stimulation. 
The second method is to plan the maze and the method 
of experimentation in such a manner that, with a mini- 
mum. of surgical interference, only kinesthesis can 
operate to determine which turns the animal shall 
make. If then the maze habit is established, the con- 
clusion can be drawn that it is kinesthetically econ- 
trolled. It is this seeond method which has been fol- 
lowed in the present experiment where I have had the 
assistance of Miss Beatrice Hall, a graduate student 
at Brown University. 

The maze utilized was a block type elevated maze 
containing 8 culs-de-sac as diagramed in Fig. 1. Each 
individual block was 30 inches long, 1? inches wide and 
12 inches high, so arranged that each cul was 9 inches 
long. The maze stood on a platform, mounted on 
castors, and could be easily rotated about its center. 
The sequence of correct turns was Irirlrir. 

Five blinded untrained male white rats 90 days old 
were first trained to run 90 inches on a straight ele- 
vated path to food, 3 trials daily for 8 days. They 
were then transferred to the maze and given one trial 

3 W. S. Hunter, Jour. Genet. Psychol., 36: 505-537, 


1929. B. Casper, Jour. Genet. Psychol., 43: 239-292, 


1933. 
4C. H. Honzik, Comp. Psychol. Monog., 13: No. 4, 1936. 


SCIENCE 


























































VOL. 91, No, »: 


daily, retracing not prevented, under the following « 
ditions which were first used in the Clark Unive: 
Laboratory by Casper:> (1) Between trials the » 


acne 























E 


Fic. 1. The ground plan of the maze. E is the, 


trance; F is the exit where food was placed. 


as a whole was rotated 45° clockwise, so that it ney 
occupied the same position relative to stimuli fn 
outside the platform for any two successive tri 
Vision had been surgically excluded, and the chang, 
orientation of the maze made it impossible for the 
to use extra-maze and extra-platform stimuli as dix 
tive cues for the correct responses. (2) Between tn 
all units of the maze were interchanged in one of! 
predetermined orders, leaving only the Irlririr consta 
Under these conditions no stimuli from the maze eo 
afford differential cues controlling the direction whit 
the rat should turn at the choice points. 

All five rats learned the maze to a criterion of 
perfect trials in succession in 9, 10, 9, 16 and 15.tn 
respectively, not counting the eriterial trials. Ht 
ever, as early as the second trial one rat made | 
two errors, and brief sequences of simple alternai 
were common in all rats. The first completely pert 
runs were made after 6, 4, 5, 3 and 2 trials by! 
respective rats.6 The learning curves for time! 
errors per trial show no peculiarities, and hence i™ 
are not reproduced here. The distribution of the t 
errors of all rats per cul was as follows, taken m! 
order first eul to eighth eul: 36, 16, 6, 3, 2, 11, 7. 
is thus clear that the greater difficulty lay at the? 
ends of the maze and the lesser difficulty in the mit 
euls. This was true for each rat, and it raises inl 
esting questions about goal gradients. The last! 
sponse learned by each rat was the correct (left) #1 
at the first choice point. 

An explanation of this completed maze habit 1 
be formulated in the following terms: When the! 

5 B. Casper, op. cit., p. 271 ff. 

6 W. Dennis and R. H. Henneman, Jour. Genet. Psy 
40: 396-404, 1932, used normal (non-blinded) rats on 


simple alternation maze of the present type and {0 
that some rats made no errors on the first trial. 
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laced on the maze at the entrance, it is stimulated 
the maze and the experimenter. Call this total 
mulation Sg- Sg causes a response of running left 
the first cul. Call this response R,. This turn to 
left and the approach to the next choice point pro- 
e more stimulation from inside and outside the 
e as well as kinesthetic stimuli within the rat. We 
|] eall all these sensory consequences of R,, by the 
mbol S;. Sz, causes the rat to turn right (Re) at 
next choice point; and Rp has Sz as its sensory 
sequences. Sp is then followed by a left turn, etc., 
ough the maze. What the animal has had to learn, 
n, is to turn left for Sg and for Sp and to turn 
ht after being stimulated by S,;. We shall leave 
Je the question whether the rat responds to S; and 
as individual stimuli or as interrelated patterns, 
e our major concern is with the sensory modality 
ich is controlling the behavior. 

the maze were not rotated and the units were not 
erchanged, there would be cutaneous and olfactory 
nuli from the various maze units as well as kinesthe- 
stimuli from the animal’s own activity which, with 
nuli from outside the maze, would enter as com- 
nents of S;, and Sp as has been shown in the work 
Hunter, Honzik and Wolfle. If, however, as under 
present conditions, the maze is rotated and the 
ts are interehanged, S; and Sp reduce solely to 
kinesthetic stimuli resulting from the rat’s own 
ivity in making left and right turns, in so far as 
erential stimuli are concerned. To be sure, the 
es of the paths stimulate the rat and “show” him 
en a turn is to be made, but such stimuli can not 
ermine the difference between a left and a right 
n. 

t is theoretically possible that some symbolic 
ess, some symbolie equivalent of “go left-right- 
ete.” may be present to control a habit set up 
ler the above conditions, as indeed it would be were 
sequence of turns in double alternation Urrlirr.” 
wever, the presence of adequate differential kin- 
hetic stimulation makes such a hypothesis untenable 
the basis of parsimony; and the great difficulty 
ch the rat has with double alternation temporal 
blems as compared with the great ease with which 
present maze habit was established renders the 
othesis of symbolie control still less tenable in the 
sent case, 

he significance of the present experiment lies not 
y in its demonstration of a habit built up and con- 
ed by kinesthesis but also in the basis which is 
laid for an extension of the neurological study 
such intelligent aets. A repetition of Lashley and 
8 experiment on rats trained as here described 
tin alley mazes because of the rat’s motor inco- 


W. 8, Hunter, Jour. Genet. Psychol., 36: 512, 1929. 
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ordinations) should show an interference with the 
habit if kinesthetic impulses are carried in definite 
tracts of the cord and if they can not shift to other 
tracts when their own are destroyed. Furthermore, 
cortical extirpations of the kinesthetic projection areas 
should reveal a localization of function in some rats 
as opposed to the equipotentiality which Lashley’s 
work on the neural control of maze habits has hitherto 
supported. The expression “in some rats” is used 
advisedly because some rats can, with difficulty, de- 
velop the equivalent of symbolic controls. It remains 
to be determined whether or not localized brain lesions 
destroy the rat’s capacity to perform the responses so 
controlled. (Jacobsen’s* work indicates that monkeys 
are unable to relearn the delayed reaction, which is 
also symbolically controlled, after bilateral frontal 
lobectomy. ) 
Water S. HUNTER 
BROWN UNIVERSITY 


A RADIOACTIVE ISOTOPE STUDY OF THE 
ABSORPTION OF PHOSPHORUS AND 
SODIUM BY CORN SEEDLINGS 


THE artificial radioactive method is readily adapted 
to studies of the factors influencing the absorption of 
mineral matter by plants. The design of Geiger 
counter developed in this laboratory’ is suited to 
studies of this type, since it has a low background of 
only two counts per minute, since it will detect rays 
with energies as soft as 50,000 volts and sinee it yields 
quantitative results when calibrated against known 
solutions. 

The technique involved in a quantitative study of 
the absorption of phosphorus and sodium by corn 
seedlings is simple. The plants tested were germi- 
nated in sand and the seedlings transferred to water 
or culture solution; at the time of the experiment 
they were about 12 inches high. In making the tests 
a measured quantity of radioactive phosphorus in the 
form of tripotassium phosphate or of radioactive 
sodium as sodium chloride was added to the culture 
solution. At regular intervals thereafter the plant 
was placed so that the leaf to be examined was 
directly below the counter window:-and the number 
of counts per minute were recorded. 

Effects of various factors influencing the assimila- 
tion of phosphorus and sodium are illustrated in 
Figs. 1, 2 and 3. Fig. 1 shows the total number of 
disintegrations counted per minute per unit area of 
leaf as a function of time for different total phos- 
phorus concentrations in the solution. Total phos- 
phorus (radioactive and non-radioactive) taken up 


8C. F. Jacobsen, Comp. Psychol. Monog., 13: No. 63, 
1936. 

1A. K. Brewer and A. Bramley, Jour. Applied Physics, 
9: 778, 1938; Jour. Ind. Eng. Chem., 30: 893, 1938. 
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by the leaf and expressed in milligrams per sq. em 
is computed directly from the number of counts per 
minute. The second leaf from the bottom, 2 inches 
from the base and 6 inches from the solution, was 
taken for study. Five minutes after radioactive 
phosphorus was added it could be detected in the 
leaves. Curves I, II and III show that for the con- 
centrations tested the uptake increases with the 
amount supplied. Curve IV shows less uptake than 
Curve II, because in this case the plant was allowed 
to stand for 24 hours in a standard nutrient solution 
containing 0.0008 g of phosphorus per ec prior to 
the addition of radioactive phosphorus. Curve A in 
Fig. 3 is a corresponding uptake curve for sodium. 

The distribution of phosphorus in the plant changes 
appreciably with time. During the initial stages of 
the experiment the number of disintegrations was 
from 25 to 50 per cent. more intense for the bottom 
than for the top leaf; it also decreased rapidly from 
the base to the tip of the individual leaves. The final 
distribution, in general, was quite uniform between 
the leaves as well as along each leaf except at the tip, 
which remained low. 

Effect of the extent of root system on uptake was 
investigated in detail. For both sodium and phos- 
phorus the rate and equilibrium value were found to 
be the same for intact roots, for plants with roots 
excised at different positions and for leaves removed 
at the base. Plants stunted in their early growth by 
a deficiency in their diet took up very little sodium 
or phosphorus due to an impairment which began in 
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the root system and gradually extended up the stalk 
in all stunted plants tested normal uptake was ih 
served when the impaired section was removed, 
Effect of surrounding conditions on the upte 
of phosphorus is shown in Fig. 2. In each insta 
the plant was kept in the condition designated §, 
15 hours before adding radioactive phosphorus, Un 
fortunately it was necessary to expose the plants , 
room conditions for about three minutes every ho, 
while the observations were being made. Absorptiy 
was very low while plants were in the dark but }, 
creased rapidly upon exposure to light. Low ta, 
peratures and an atmosphere of carbon dioxij 
decreased the uptake. 
Elimination of phosphorus and sodium from ty 
plant presents a different picture. Curve B, Fig 
shows decrease of sodium in the leaf when the play 
(root system intact). was transferred from a solutiy 
containing radioactive sodium to one containiy 
sodium. Curve C shows the increase of sodium i 
the solution due to back diffusion from the plat 
Analogous results have been obtained by Jenny, Ove. 
street and Ayers? on the depletion of sodium fim 
barley plants. The phosphorus content of the lef 
in contrast, decreased only slightly with time, whik 
the radioactivity of the solution increased slo} 
through loss of phosphorus from the roots and love 
portion of the stalk. 
The writers are indebted to Dr. L. A. DuBridg 
of the University of Rochester, for the radioact 
phosphorus and Dr. M. A. Tuve, of the Carnege 
Institution of Washington, for the radioactive sodiut. 


A. Kerru Brew 
ARTHUR BRAMBEY 
U. S. DEPARTMENT OF AGRICULTURE 


A METHOD OF STUDYING THE AVAILABIL 
ITY OF VARIOUS SUBSTRATES FOR @& 
HUMAN BRAIN METABOLISM 
DURING THERAPEUTIC 
INSULIN SHOCK?! 


Perrusion of whole organs,? arterial and veil 
blood sampling from intact organs in the body’ a 
studies of surviving excised tissues in the manomettt 
apparatus* have been the chief methods by which ti 
metabolism of various organs, particularly the bral 
have thus far been studied. The method of bio 
sampling has been successfully applied to the st! 


2 Jenny, Overstreet and Ayers, Soil Science, 48: 9, 1 

1 From the Division of Psychiatry, Bellevue Hosp! 
and the Department of Psychiatry, New York Univers!! 
Medical College, New York, N. Y. 

2A. L. Chute and D. H. Smyth, Quart. Jour. Exp. 
29: 379, 1939. . 

3 EB. S. London, N. P. Kotscheref, A. M. Dubinsky ® 
A. 8. Katzwa, Arch. ges. Physiol., 233: 160, 1933. , 

41. H. Page, ‘‘Chemistry of the Brain,’’ Chas 
Thomas, Baltimore, 1937. 
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staal of human brain metabolism by means of the technique 
as i of puncture of the internal jugular vein described by 
Myerson, Halloran and Hirsch. It has been amply 
demonstrated by all these methods that glucose is the 
main metabolie substrate for brain oxidations. In the 
absence of this substrate, during hypoglycemic insulin 
shock, it has been shown that the metabolism of the 
prain is diminished. This is indicated by an extremely 
low oxygen uptake of the brain,*®’ in association with 
characteristic changes of the cortical brain potentials*® 
and the onset of clinical coma. Earlier animal experi- 
ments® 2° 11-12-18.14 by numerous workers on the effect 
of various substrates on hypoglycemic symptoms prob- 
ably have a significant bearing on brain metabolism, 
m thie hut the latter has not heretofore been studied directly 
ig. {MN under these conditions. 

Plan We have undertaken to study the relative availabil- 
ity of various substrates for brain metabolism by 
administering these substances intravenously during 





EGGSHELL CAP METHOD OF INCUBATING 
CHICK EMBRYOS 


At the demonstration section of the American 
Society of Zoologists during the Columbus meetings 
of the American Association for the Advancement of 
Science, the authors presented a demonstration of 
acti(® chick embryos visible through openings in their shells, 
meg which during incubation were kept covered by eggshell 
CLUE caps. Embryos of 3, 6 and 9 days incubation were 
displayed. It will be a'matter of interest to those 
who saw this demonstration that one of the embryos 
displayed subsequently hatched, as a normal chick, on 
January 11, after 21 days of incubation. 

Similar hatehing of chicks with this method in at 
least six different trials during the past year in this 
laboratory demonstrates the normalcy of development. 

Various methods have been used (Kuo,! Orr and 
Windle,? Paff,3 et altera) to observe and manipulate 
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‘H. E. Himwich, K. M. Bowman, J. Wortis and J. F. 
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therapeutic insulin shock. We observed the effect of 
the various substrates on the clinical state of the 
patient. Simultaneously, the oxygen, glucose and lactie 
acid uptake of the brain was estimated from analyses 
of the arterial and internal jugular blood samples for 
these constituents. With the qualification that the 
observations were made on subjects suffering from 
schizophrenia, our data thus far reveal that glucose 
is readily available to the human brain as a source 
of energy, that lactic acid is not metabolized to any 
significant degree and that pyruvie acid and alcohol 
are not metabolized at all. It may be remarked that 
except for glucose these findings are in contrast to 
those reported on surviving brain tissue in the War- 
burg apparatus. 


JOSEPH Wortis 
WALTER GOLDFARB 
BELLEVUE HOSPITAL, 
New York, N. Y. 


SCIENTIFIC APPARATUS AND LABORATORY METHODS 


living chick embryos over a period of a few days, 
in ovo. However, none of the authors above reports 
attempts to carry embryos through to hatching. Paff 
recently used eggshell caps, but he reports their use 
only on 2-day incubated eggs as a means of introducing 
colchicine and incubating such embryos 24 hours or 
less. The present authors have tried the above-men- 
tioned and several other methods. Normal develop- 
ment, complete incubation and successful hatehing 
have resulted for them only when the eggshell cap 
method was used. 

This method involves the removal of the eggshell 
and both eggshell membranes, to expose the embryo 
and its extra-embryonic membranes directly beneath. 
The embryo may thus be observed directly and is sub- 
ject to manual manipulation. 

The method of preparation is simple: First, an egg- 
shell cap is prepared by breaking an egg at the small 
end, emptying the contents and, with scissors, cutting 
the empty shell around its middle. The result is 
approximately a half eggshell with a cross-section simi- 
lar to Fig. A. It is then dried and both shell mem- 
branes are removed, as in Fig. B. The eggshell cap 
taken from the large end of the egg consists then of 
the shell only. It is sterilized with alcohol, dried, 
and kept in a covered container until used. 

Eggs te be incubated are opened prior to ineuba- 
tion. Holding the egg vertically, with the large end 
uppermost near a bright lamp, a light area marks 





1Z. Y. Kuo, Jour. Exp. Zool., 61: 395, 1932; Jour. 
Comp. Neurol., 70: 437, 1939. 

2D. W. Orr and W. F. Windle, Jour. Comp. Neurol., 
60: 271, 1934. 

3G. H. Paff, Amer. Jour. Anat., 64: 331, 1939. 
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the limits of the air cell in that region. After clean- 
ing the eggshell with cotton moistened with aleohol, 
the outline of the air cell is marked with pencil. With 
tweezers a small opening is made above the air cell, 
and by careful! chipping, pieces of shell and membrane 
are removed to make a circular opening somewhat 
smaller in diameter than the air cell beneath. With 
sterile tweezers the inner shell membrane is next 
removed to the same extent, leaving the albumen 
exposed. (See Fig. C.) The previously prepared 
shell cap is now placed over the opening and the egg 
is ready for incubation. The shell cap is not sealed 
in any way. 

After several days of incubation the level of albu- 
men within has dropped and permits the further re- 
moval of shell. Care must be taken to avoid injuring 
the allantois. With a relatively large opening, later 
stages of development are clearly visible over the entire 
upper surface. 

In the incubator such eggs must be held vertically. 
Holes may be made in strips of coarse screening to 
hold the eggs in a standard incubator tray. If the egg 
is permitted to roll over on its side, albumen will be 
lost. Held vertically, apparently no turning of the 
egg is necessary. Difficulty of hatching may be 
avoided by sprinkling the 18-day egg with water. 

The incidence of infection of embryos has been 
extremely low, considering the fact that the shell cap 
is simply laid over the eggshell opening and may be 
removed daily for observation of the embryo. The 
overlapping margin of the eggshell and its cap is 
apparently an effective barrier to bacteria. The porous 
shell of the cap apparently permits adequate gaseous 
exchange between the living embryo and the exterior, 
yet prevents excessive desiccation. 

The simplicity of technique involved and the low 
mortality of embryos recommend this method for use 
in classroom demonstrations and as a source of normal 
living embryos readily accessible to the research 
worker. 

JoHN W. PRICE 


ERNEST V. FoOwLerR 
THE OHIO STATE UNIVERSITY 
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A SUPPLEMENTARY METHOD FOR THE 
STUDY OF ARACHNO-PIA 


EXAMINATION of the leptomeninges in embedded anq 
stained sections of brain and cord, at best, gives only g 
limited idea, even when made in series, of the relations 
and complexity of the varied and delicate parts of 
these membranes. 

It is possible, by floating fragments of fresh oy 
formalin-fixed tissue from water onto a glass slide, 
adding a drop of glycerine to the surface of the speci- 
men and covering the whole in the usual way, with 
light pressure on the cover glass, to secure a prepara- 
tion which can be examined with the dark field. 

This gives a more or less stereoscopic picture of al] 
the elements which are present in the tissue, as they 
appear free from the distortions of routine technic, 
When suitably prepared, very complete detail is visible, 
The vascular arrangement is made especially evident, 
and both intravascular conditions and _ perivascular 
spaces and tissues are clearly defined. 

The method is of particular value for the study of 
meningeal concretions as well as of perivascular reac- 
tions. When combined with the routine staining tech- 
nic, which brings out the detail of individual cell 
structures, this simple method furnishes a valuable 
supplement, and affords a completeness of examination 
which can be secured in no other way. 

A. E. Tart 

PHILADELPHIA GENERAL HOSPITAL 
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